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What They’re Saying About Q-C. . . . .... 
Editorial by E. Willard Pennington 


What Is Quality Control? Teamwork! . . . .. . 
says Charles H. Joseph Jr. 
Ideas on how and why to integrate Q-C with manage- 
ment to give it an over-all voice in staff operations. 


Commercial Production Can Benefit from 
Aircraft Q-C Techniques : 
by John Dennis and Carl F. Benner 
A 3-step approach to inspection to maintain quality ac- 
ceptable to the most demanding customers . . . at a cost 
the supplier can afford. 


Heat Treating Today — 
Types and Uses of Controlled Atmospheres 
by Lester F. Spencer and Charles Weiner 
The second of T&P’s Heat Treat Series presents usable 
charts of controlled atmosphere applications, composi- 
tion, and probable costs. 
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A King-Size Q-C Program . 
by E. Willard Pennington 
New method for attaining quality — including a ‘‘Flying 
Squad”’ of inspection specialists who handle shift-to-shift 
stability of product quality. 


Quality Control of Contact Meters . 
by Frank Ross 
Appearance, accuracy, and long-term reliability start 
with delivery of raw material and are maintained by 
inspection standards, whether the run is long or short. 
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attribute sampling, showing its applicability to attaining 
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Where SPECIAL TOOLS and ALL KINDS 





OF WORK-HOLDING DEVICES ARE MANUFACTURED! 


ed These chuck jaws are 


one example of the many 
work-holding devices 
designed and manufac- 
tured or manufactured 

to stomer design by 
Sutton! Check Sutton 


ability to make, deliver and 


price such items as these 





@ Standard and Special Chuck Jaws 
@ Expanding Mandrels 

® Gear Hobbing Arbors 

@ Special Arbors of All Types 

®@ Special Collets 


® Special Collet Chucks 
(Air and Hydraulically Operated) 


@ Special Diaphragm Chucks to 
Customer Designs 


@ Milling Machine Adapters @ Special Adapters for All Machines @ Special Boring Bars 


e Extension Tap Spindles @ Special Machine Spindles @ Special Screw Machine 


Spools and Bushings @ Special Tool Blocks and Tool Holders 


® Special Cutter Heads @ Special Mill and Drill Sleeves ® Many Other Unusual Designed Tools 


Write for Tool Bulletin No. 7O 


SUTTON TOOL CO - Dept. TP-5 — Phone 1194 Sturgis, Michigan 
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Yy 
Why the Swing to Gun-Drilling 7 
Bums BOREMATION 


GUN-BORING AND DRILLING 


Saves time by: 


A constant High Pressure supply 


of coolant can be directed to the e 
cutting edge of the tool by any DRILLING ACCURATE HOLES THE 


one of our five High Pressure, FIRST PASS 
@ NO SECONDARY OPERATIONS 


High Velocity, "Building Block" 
Coolant Units. 





g standart 


way * 
move 








Model 1200 
12” Stroke Hydraulic Feed 


NS Model 1200-M 
12” Stroke Mechanical Feed 





The Big Swing Is Ts 





Did you know that "Gun-Drilling” hae! Eeemiiins mechine being enna 
is the only successful method of was designed ond built for one o 
hole drilling or boring which the “big three” automotive companies. 
can still maintain True Align- Using meters, dials, gages, etc, it’s a 
ao se ment with Close Tolerances and a o—_ metter to por the Seed 
f] Spindle Speed, Coolant Pres- 
ee High Grade Finish with one pass? sae te ahaa. tho ent Hick 
- 2400-04 end meximum tool life for any Gun- 





Drilling will cut your operating 


“a costs by eliminating secondary 








operations and costly scrap. Co. 

features built into a standard CENTERLINE, MICH. JEfferson 9-2030 
Is BOREMATION Power Unit, and, 

you too will be convinced. atin 





Unie 6o' sroke eveileble = BUILT TO J.1.C. AND N.M.T.B. STANDARDS 
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want to improve 


get a 
perfect finish 

with 
PRESSURELOK ® 


Starting with the best 
Diamond wheel is not enough 
. it's the finish that counts. 
It costs you nothing to make 
more profit in your grinding 
operation. 
PRESSURELOK builds optimum 
performance into every 
United States Diamond Wheel 
—yet your carbide grinding 
costs may be reduced by using 
a different type, size, grit or 
hardness of wheel from which 
you are now using. 
United States Diamond Wheel Co. 
is pioneering on-the-job 
“Progressive Specification” 
to warrantee you the top 
carbide grinding efficiency. 











HERE’S WHY ) 
PRESSURELOK WORKS BEST | 
Pressurelok (the Performance Bond) 

makes the best of all Diamond h 
wheels because it scientifically 

combines warranteed amounts d 


of graded Diamonds distributed in 
constant density throughout a 
perfect bond which wears 
uniformally at the ideal rate 

of Diamond usage. 


be SURE...get 


PRESSURELOK: 








— 
Ss THE PERFORMANCE BOND 

=> 

S This wheel is ao precise duplication 
Ss of your specification, warranteed 
= when properly operated, to give you 
Ss the lowest cost per cut of any wheel. 
SS 











Write for our catalog No. 957 
or call us at Aurora (illinois) 
7-9181 for ‘Progressive Speci- 
fications" on your job without 
any obligation on your part. 


UNITED STATES 








é 





DIAMOND WHEEL CO. 


835 RLINOIS AVENUE AURORA. 
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PERSONALLY SPEAKING 


Dear T & P Reader: 


A few years ago we used to talk about creeping obsolescence. In our 
June 1957 Issue we published a talk by Jerome A. Raterman, president of 
the Monarch Machine Tool Company, entitled “Galloping Obsolescence” 
and we picturized this quite accurately with a “Rembrandt” of a stream 
pumper fire engine drawn at a gallop by three white horses. Even though 
only two short years have passed since Mr. Raterman’s talk on “Galloping 
Obsolescence,” we think it would be more appropriate now to talk about 
Rocketing Obsolescence in referring to developments taking place in 
machine tools and other production machinery. 

The revolution in production techniques is being developed by playback 
devices such as punched tapes or cards directing the operation of machine 
tools. This technique is highly developed today and is moving very rapidly 
toward the time when survival in business may demand its use. 

What’s more, the highly strategic machine tool industry must develop 
tape control or some other similarly significant technique. The competition 
of foreign machines is forcing this. The advantages of tape control to 
machine tool users plus the possibility of reduced costs of building machine 
tools should be of great help to the industry. Numerically controlled 
machine tools can be significantly less costly to build because the very ex- 
pensive parts required for precise positioning are not needed since such 
control is achieved through other highly accurate but relatively cheaper 
means. 

You will have the opportunity to learn much about numerical control 
in the course of the next few years. We urge you to watch developments 
of this type and to consider the applicability of them to your problems. 
Very recently, Jordon Wood of the Jones & Lamson Machine Company was 
a visitor of ours, and he gave us some highly convincing arguments sup- 
porting the idea that numerical control will obsolete present equipment in 
the next five years. That’s why we believe that, today, the word obsoles- 
cence should be preceded by the adjective “rocketing.” 


Cordially yo 
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ms. V-R TANTUNG bridges the gap between 
te: maximum cutting speeds of high speed steel 
7 SOLID TOOL BITS and practical minimum speeds of cemented 
es- L carbides . . . and it’s easy to grind with 
CUT-OFF BLADES aluminum oxide wheels. 
e High red-hardness; high transverse rupture 
CAST-TO-FORM strength; low coefficient of friction and high 
. e shock resistance are a few of the characteristics 
TIPPED TOOLS which make TANTUNG cast alloy the ideal 
tool material for intermediate cutting speeds. 














Ask your V-R representative to show you 
how TANTUNG can cut costs on many 





“Where and How to 



















use TANTUNG” — of your machining operations. He will also be 
Facts about all types P P . 

of TANTUNG tools glad to give you full information on V-R 

. . . how to grind and ° , 

braze . . . examples of Ceramic and Carbide cutting tools for your 
production cost-savings, 

etc. Ask for Booklet higher speed jobs. 


No. 573. 
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REFRACTORY METALS ENGINEERED FOR THE JOB 


Vascoloy- 


PRIME MANUFACTURERS OF 


816 Market Street © Waukegan, Illinois 
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are a few of the outstanding features of the 


BELLOWS “Cauhi-Dnill” DRILL UNIT 





M@ Capacity up to 5%” diameter 
drill in mild steel. 


BM Runout will not exceed .001” 
T.I.R. in full 4” stroke. 


M Depth accuracy .003” with 
standard limit switch; .001” with 
optional Bellows BT-1 Timed Dwell 
Control. 


@ Stroke adjustable from 11/2” to 
4”, with optional stops to permit 
shorter stroke lengths. Thrust is 
equal to 10 times applied air 
pressure. 


@ Spindle speeds available from 
609 RPM to 6275 RPM, 


OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio « V. D. Anderson Co., Cleveland, Ohio 
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This rugged, heavy-duty drill unit is ideal for 
tool-room built special purpose machinery for 
drilling, tapping, reaming, counterboring, etc. 
It can be mounted in any position. Units 

can be easily synchronized electrically with 

each other or with other Bellows “Controlled- 
Air-Power” devices for fully automatic operation. 
Air-powered rapid advance, controlled 
hydraulic feed rate, air-powered rapid 

retract provide maximum speed with feed rate 
adjustable for any tool working in any material. 


Take a quick rundown of the main features of 
this versatile “CARBI-DRILL” unit, then 

write for a copy of Bulletin CD-17, which 
gives complete details. Address Dept. TP-559, 
The Bellows Co., Akron 9, Ohio. In Canada, 
Bellows Pneumatic Devices of Canada, Ltd., 
Toronto 18, 


1325-B 


The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
AKRON 9, OHIO 
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NEWT urea monern 45-Ton 0B 


added to Niagara’s exclusive front-to-back crankshaft series 


READY FOR YOU 
...a brand new addition to industry’s most advanced line 
of OBI’s! Years ahead of any press within its range, this 
45-ton newcomer is available plain or geared. The front- 
to-back arrangement of its 31/2” crankshaft is, of course, 
a distinguishing mark of Niagara’s famous Series E. 

No other OBI press design has been so widely acclaimed. 
And no wonder ... for no other OBI boasts so many 
unique advantages: 

Full support to wide dies. Greater resistance to off-center 
loading. Accurate alignment of slide with minimized 
tendency to cock. Crankshaft deflection minimized. Sub- 
stantially increased die life. Smoother, safer performance. 
Exposed overhanging gears, flywheel and other mecha- 
nisms eliminated. Less floor space. 


GET THE FULL STORY on this new 45- 
ton wonder-worker as well as the 4 other 
sizes in the Series E family (up thru 200-ton 
capacities, and 71” shaft diameters, stand- 
ard and automated models). Write for il- 
lustrated Bulletin 56. 































NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N. Y. 
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® Power < 





new 








OBI PRESSES ==: 


DISTRICT OFFICES: Boston @ Buffalo @ Cleveland @ Detroit « Indianapolis @ New York e rriedatpia/ovibuen in principal U.S. cities and major foreign countries. 








Where It’s Quality, Quality, Quality! 
it’s Quality DE-STA-CO Toggle Clamps 





FINAL INSPECTION OF Ross OPERATING VALVES subjects every 

valve to a pressure test far exceeding its normal usage. For over ag nguter-Bor 

fifteen years, fixtures similar to this, all employing De-Sta-Co —Tvpe | 

No. 620 plunger clamps, have been built to do this critical high . TP dice tox 


and Vertical 


pressure sealing job. 
Handle Type 


Whether your holding and clamping operation is inspection, 
machining, tapping, grinding, welding, bonding or other assembly, 
there is a specific De-Sta-Co Toggle Clamp to do it better. Fast — 
action, positive clamping, long life through thousands of pro- 
duction operations have made De-Sta-Co known for almost 30 
years as the leading tool in the field. And every one of our 120 
models uses hardened serrated pins in hardened bushings staked 
to prevent wear. A broad selection of spindle accessories increases _ Portable 
the versatility of the clamp you specify. 

Our representative in your area is qualified and ready to serve 
you. Send for our 40 page catalog showing clamp applications, 
scale drawings and complete information. 





De-Sta-Co is widely known for toggle clamps, stamp- 
ings, precision washers, spacers, shims, shim and 
feeler stock, blower housings and marine specialties. 





ies 


ORIGINATORS OF DETROIT STAMPING comp AR 


PRODUCTION 
CLAMPING 344 MIDLAND AVENUE . DETROIT 3, MICHIGAN 
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DRexel 6-4222 ESTABLISHED 1927 


WILLIAM T. HUTCHINSON CO. 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 

















r§ 
'S 
: 115 Pieces — COMPLETE — .040” to .500” — $88.00 
= 
>" your choice of two tolerances 
» + .0002" — .0000 
or 
stable + .0000 — .0002" 
sition 
} Type 
7 JOBBER SET LETTER SET WIRE SET 
od $32.27 $29.03 $27.40 
iti in Huot Index in Huot Index in Huot Index 
: 
> HIGH SPEED STEEL — 64 “C”’ scale hard — gage tolerance — mirror finish. 
parallel ground 





ANY DECIMAL DIAMETER OF STANDARD LENGTH 
.020" TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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headquarters for 
metal forming... 


“Complete Metal Forming Service” is a byword 
at the Cyril Bath Company. Recognized 
leaders for over 40 years, Bath manufactures a 
complete line of Power Presses, Press Type 
Brakes, Tangent Benders, Multi-Form Sequence 
Presses and Radial Draw Forming Machines. 7 = Power Press and 
If you need production, the Metal Form Division ___ Press Type Brakes 
will produce your parts to specification. Its : 
Engineering Department and complete plant 
facilities are at your disposal. 

Inquire today about Bath’s complete service. 
Your inquiry, prints or samples of your specific 
requirements will receive prompt attention. 
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7m, Stretch, Compression or Radial 
bist Draw Forming Machines 























Send today for literature on Bath products or service. 
Catalogs on Stock Press Brake Dies, Power Press Brakes, 
Bath Press Type Brakes, Tangent Bending Sequence 
Presses, Aircraft Contract Forming or Stretch, Compression 
and Radial Draw Forming are yours for the asking. 

They contain a wealth of information on metal forming 

. .» from simple blanking and bending to forming 

of complex parts. 


pose 





COMPANY 








32380 AURORA ROAD e« SOLON, OHIO 


(LOCATED IN THE GREATER CLEVELAND AREA) 
Manufacturers of Radial Draw Formers - Dies - Tools 
Press Brakes - Tangent Bending Sequence Presses 
Press Type Brakes - Special Machines 














Stretch, Compression or Radial 
Draw Contract Formed Parts 
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New! FREE CUSHIONS® 


MEAD 


DURA-LIFE 
CYLINDERS 


Compare these prices! 


14%" Bore — $29.95 3%" Bore — $46.40 
2’2"" Bore — $37.80 4” Bore — $53.35 


Prices slightly higher West of Rockies. 
Write for complete Mead Air Power Catalog 
MEAD SPECIALTIES COMPANY ® 4114 N. Knox, Dept. HA-59 Chicago 41 
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New method of producing 


MA Precision) | 


Selection and segregation no 
longer necessary to insure 
precision-matched spur 
gear sets 


Selection and segregation — the 
process of producing more gears 
than you need in order to select a 
few that are within Precision Class 
2 or Class 3 tolerances—is no 
longer necessary. And, these jobs at 
PIC Design Corporation, East Rock- 
away, L.I., New York, prove it. 


In pioneering “Ultracision” accu- 
racy for the missiles industry, 
Barber-Colman Company developed 
extensive machining and testing 
techniques now embodied in a new, 
low-cost hobbing machine—the No. 
214-4. For mass production of easily 
machinable parts which do not re- 
quire such a high degree of accuracy, 
a high-speed version of this machine 
is available with a maximum hob 
speed of 2400 rpm. 


Completely new 
hobbing machine 


New concepts have been introduced 
into the Barber-Colman No. 2444 
to bring you exceptional accuracy 
at a nominal cost. The No. 214-4 
is guaranteed to index accurately 
within 20 seconds of arc. This means 
that nonadjacent spacing error on a 
2” dia. gear would be only .0001” 
due solely to the indexing error of 
the machine. When rigid tooling... 
accurate blanks . . . care in mounting 
the hob and work . .. Class AA hobs 
...and accurate hob-sharpening 
methods are used, it should be pos- 
sible to hob AGMA Precision Class 
2 and Class 3 gears without selection 
and segregation. Scrap and inspec- 
tion time are reduced. And, in many 
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cases, deeper savings can result 
from the elimination of finishing 
operations. 

The accompanying PIC “true blue” 
gear tape shows the inspection 
record of a Precision Class 3 gear. 
On the production run, all gears had 
a total composite error of less than 
.0004”. The gears have 96 teeth of 
64 DP. The tape is made on a 
variable center-distance checking 
machine with a motor-driven master 
gear which rolls under preset pres- 
sure with the cut gear. After the 
work spindle adapter and the hob 
were trued within .0001”, no further 
adjustments were necessary for hob- 
bing gears of this accuracy. 


The No. 214-4 accommodates 3” dia. 
hobs, permitting maximum number 
of flutes for cutting accurate, smooth 
tooth profiles. Maximum work 
diameter is 214” and length of cut is 
21/,” —for steel gears as coarse as 
30 pitch or brass up to 20 pitch. 


PIC pursues accuracy in 
every corner of production 


As you examine the results being 
achieved with the No. 214-4 by PIC 
Design Corporation, you will see 
that in their pursuit of predicta- 
bility and precision, no stone is left 
unturned. 

Bores of Precision Class 2 and 
3 gear blanks are machined to 
+ .0002”,-.0000” for size and 
roundness. Before turning, blanks 
are mounted on arbors the same size 
as the bores, with a .0002” taper. 
They are inspected for face wobble 
and must run true within .0002” per 
inch of diameter before the OD’s are 
turned to a concentricity tolerance 
of .0001”. This operation is checked 
at two points, 180 deg. apart. 
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3 Gears 

















In hobbing, the arbors are held in a 
floating adapter which permits fine 
adjustment to desired concentricity. 
PIC uses only Barber-Colman Class 
A or AA hobs, trued on the machine 
to less than .0001” runout. 


Evaluate your gear 
processing and costs 


If you have the problem of produc- 
ing precision fine-pitch gears at a 
profit or want to improve your 
product by increasing gear accuracy, 
a Barber-Colman process analyst 
will help you evaluate methods, 
tooling, and cost improvements. 
Phone your B-C representative or 
the factory — WO 8-6833. 


BARBER 





COLMAN 


® 


57 Loomis Street, Rockford, Illinois 








SEE YOUR 
CAPEWELL DISTRIBUTOR 


for 

hand hack saws 
power hack saws 
hole saws 

band saws 
hammers 

ground flat stock 
and for quick 
dependable service 
on all your 
industrial needs 








THE CAPEWELL MFG. CO. 


HARTFORD 2, CONN 
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Heads Up... 


Separate Ways... 


Facts on Rhenium. . . 


ASLE Man of the Year... 


Package Leasing . 


How To Manage... 


Friend Diamond . . . 


The New Inch... 


“One of the largest deterrents to our American 
economy and our successful fight against com. 
munism is our current acceptance of the 
mediocre,” commented Daniel A. Friedman re. 
cently. The president of Solar Steel Corp. also 
said, “Our race with Russia is a race of quality 
because in this era of science and technology, a 
large number of average achievements may not 
outweigh a few superior ones. To win the race 
we must encourage better than average in- 
dividual performance by everyone.” 


Steel and carbide at Firth Sterling are com- 
pletely broken up over their separation. Firth 
Sterling isn’t heartless—it believes that as two 
divisions, steel and carbide have a better chance 
for bigger development. 


If you’ve heard about rhenium metal and don’t 
know much about this hard high-strength and 
high-temperature metal, Chase Brass & Copper 
Co. has gathered a few facts about its produc- 
tion, properties, and specifications, and has 
prepared a processing chart, too. 


The American Society of Lubrication Engineers 
recently honored Dr. M. E. Merchant with the 
1959 ASLE National Award for important con- 
tributions in friction and lubrication research. 
Dr. Merchant is senior research physicist for 
The Cincinnati Milling Machine Co. 


- - Here’s a way to get the machines you need 


without tying up all your money. A special 
package lease plan for buying machine tools is 
offered by Nationwide Leasing Co. Any com- 
bination of equipment may be considered one 
package and leased as a unit for three to five 
years. Fit your bill? Get info from Nationwide 
at 11 S. LaSalle St., Chicago 3. 


Operational management ideas will be flying 
at the Annual Cornell University Industrial 
Engineering Seminars at Ithaca, N.Y., June 16 
to 19. Topics include manufacturing engineer- 
ing, engineering administration, small plant 
management, methods and work measurement, 
and computers in production planning. 


Diamonds may be a girl’s best friend, but in- 
dustry doesn’t seem to be so keen on them. 
J. D. Kennedy, manager, Diamond Section, 
Metallurgical Products Development, General 
Electric, says there are many uses of man-made 
diamonds that industry is unaware of, but are 
ready to be discovered now that high quality 
diamonds for abrasive purposes are more plenti- 
ful. 


The first American machine tools to have the 
new “inch” look are new models of jig grinders, 
jig borers, and universal measuring machines 
manufactured by Moore Special Tool Co., Inc. 
Moore is that much “more” ahead since the 
deadline for the changeover to the new cali- 
brated system is not until July 1. 
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PRESSES 





The report of the Business and Defense Service 
Administration shows that Danly led all producers 
of presses during 1957. Industry made Danly the 
first choice because you get lower operating costs 
with a Danly Press—you can depend on it! Each 
press is engineered to turn out more accurate stamp- 
ings . . . to produce more units per shift . . . and 
to reduce profit-eating maintenance and spare parts 
inventories. 


There are many new developments you should 
know about, such as the Quick Die Change feature 
available on all Straight Side Presses . . . single, 
double and triple action . . . the modern high- 
production Autofeeds . . . and the completely mod- 
ern line of Open Back Inclinable presses just intro- 
duced. See how Danly can help you reduce costs 
and give your products the stamp of leadership! 


Write for the new Autofeed Catalog that gives full 
information on Danly Presses for high-production 
stampings. 


DANLY MACHINE SPECIALTIES, INC. 


The Leading Supplier 
to the Stamping Industry 


DIE SETS 


and Die Makers’ Supplies 





The total production of Danly Die Sets during the 
past 20 years is more than enough to provide twelve 
dies for every mechanical press currently in use in 
the United States (based on American Machinist’s 
Inventory of Metalworking Production Equip- 
ment). 


In every instance, Danly can meet your most exact- 
ing diemaking specifications with a die set— 
standard or special. Since pioneering the first mass- 
produced precision die sets 36 years ago, Danly 
has continuously developed new production, in- 
spection and distribution methods to serve you 
better. 


Today, there’s the new Danly Die Set with De- 
mountable Bushings being assembled in a factory 
branch or distributor assembly plant near you. It 
is your fast, convenient source for toolroom and 
pressroom supplies that bear the stamp of leader- 
ship. Danly facilities for special Die Set manufac- 
ture are also improved and expanded . 


Send for money-saving facts. Write us and your 
distributor or branch will give you helpful informa- 
tion on Danly Die Sets. 


2100 S. Laramie Avenue, Chicago 50, illinois 
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Now 


AUTOMATIC [ee 
POSITIONING 
| J 


“ 


with the i alll 
D j » «| y As horizontal optical jig borer 


offers you increased 
y-4 01 02 08. 97-0 Ob 
VERSATILITY 
PRODUCTIVITY 


Automatic positioning can be changed instantly 
to manual operation 
Projected optical setting direct reading to .QO005 
for linear motions and 1 sec. of arc for built-in rotary table 
Linear optics provided with adjustable zero referenc 
Simplified controls functionally arranged for 
yreater ope rating speed ind efficiency 

diameter boring spindle 
Increased capacity table size 39%.” x 32 29 %g 
23°" longitudinal travel; 255.” vertical travel 
Hydraulic feeds and infinitely variable spindle speed 
Rear support optional 


MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 
Demonstrations upon request 
at our conveniently located 
demonstration centers. 


<{p> 


M. B. I. ExPORT & IMPORT LTD. 


A DIVISION OF MACHINERY BUILDERS, INC 
475 Grand Concourse, Bronx 51, N.Y. 


Over 25 years’ experience in designing and building machinery 
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“Certified Maintenance” service 
from Jones & Lamson Machine 
Co. not only checks optical com. 
parators four times a year, but 
gives a certificate stating that 
your instruments are in tiptop 
shape. 


Edlund Machinery Co. takes 
care of your deep hole drilling 
operations on production run or 
small lot basis. 


Sharpen carbide and high speed 
cutters the easy way. Let Brown 
& Sharpe Cutter Service Co. of 
New Jersey do it. There’s also 
an Illinois branch in Bellwood 
for milling cutters. 


New Handle 


The Turner Brass Works now 
has a wider product line and 
changed its name to Turner 
Corp. Harold V. Engh is presi- 
dent and H. V. Engh, Jr., vice 
president. 


Early Show 


Learn how steel shot is manu- 
factured, from scrap selection to 
packaging methods, in a 25 min, 
16mm color movie available 
from Wheelabrator Corp., Abra- 
sives Div’n, 1183 S. Byrkit St., 
Mishawaka, Ind. 


Stashed in the library at Allegh- 
eny Ludlum Steel Corp. are 
more than 20 films about pro- 
duction, fabrication, and end- 
uses of stainless, tool, and elec- 
trical steels, and Carmet ce- 
mented carbide. For details, 
write the company, 20th Floor, 
Oliver Bldg., Pittsburgh 22. 


Busy Bees 


A bee hive has nothing on Bald- 
win - Lima - Hamilton Corp.’s 
Standard Steel Works Div’n 
plant. Their new electric fur- 
nace, ingot-cooling and _ heat 
treating furnaces, and testing 
facilities are making their own 
high alloy steels to speed deli- 
veries. 


New Line 


Materials for missile, rocket, and 
atomic energy fields are now 
being producted by the Wolver- 
ine Tube Div’n of Calumet & 
Hecla, Inc. 


Open House 


A new sales company, Tri-Seco, 
Inc., has been opened in Mt. 
Vernon, N.Y., for the sale and 
distribution of machine tools, 
cutting tools, and _ precision 
gages, with Joseph G. Brady, 
president. 
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save machining 
COSTS with this 


versatile new tool i lee Boo 
cs F.0.B. RACINE 








MOUNTS ON ANY 
MACHINE TOOL 


jumoat 


VERSA-MIL ° 


MILLS - BORES - SHAPES 
SLOTS: GRINDS - DRILLS 


anywhere! 


@ Compact, rigid, portable, this new machine 
efficiently performs in any position, as an independent unit 
with its own power and feeds, or added to machine tools— 
lathes, planers, shapers, millers, grinders. Saves handling, 
moving, set-up and down time. 


Gives close tolerance, quality results while removing metal at 
profitable rates. Adapts quickly to standard machines, fixed 
machinery in place, pieces in fixtured set-ups, or on parts too 
big for standard machines. By taking Dumore Versa-Mil to 
the work, it gives you the advantage of machining where it is 
most economical! 








For Maintenance, Job Shop, Tool Room 
and Production Uses 


GET THE FACTS...SEND COUPON 











You Can Do More with 
of THE DUMORE COMPANY 
1304 Seventeenth 


Street, Racine, Wis. 
Send Versa-Mil details [J 





Name. 





All-Purpose Precision 
Metalworking Tools 
® 


Cc 











P 


THE DUMORE COMPANY e 1304 Seventeenth Street, Racine, Wisconsin 





at aeons Bea eat 
| ies 
t 





Versa-Mil © Drill-N-Tap Units © Drilling Units © Drill Heads * Micro- am 
Drills © Drill Grinders © Precision Grinders © Hand Grinders © Flex-Shaft City. Zone___State. 
Tools © Quills and Accessories _ 
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DOUBLE DIE-LIFE, DOUBLE PRODUCTION OUTPUT 


with Henry & Wright Double-Crank Dieing Machines 


The advantages of progressive stamp- 
ing are adaptable to many everyday 
stamping jobs through Henry & Wright 
double-crank dieing machines. Four 
basic advantages place H & W's in a 
new competitive position: 

(1) Form larger parts on lower ton- 
nage machines with double crank 
design; 

(2) provides greater precision and 
longer die life; 

(3) overall height is reduced to about 
half that of conventional straight side 
presses —less head room required; 
(4) they’re more compact; sizes to 150- 
ton do not require a pit. Operator sees 
entire die bed while standing at 
controls. 


Add these major production advan- 
tages to a design that reduces main- 
tenance through automatic safety 
controls and the popularity of the new 
H & W’s is quickly understood. Here’s 
where you benefit: 


¢ All principal bearings are lubricated 
by a motor-driven recirculating oil 
system, sealed against contaminants. 
¢ Crankshaft bearings are thermal- 
switch controlled. Press cannot operate 
except within safe temperature limits. 
* Lower base is insulated against vi- 
bration and pounding. 


¢ Discharge chutes are conveniently 
located for stackers or automatic 
conveyors. 
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e Air pressure is used on the feed rolls 
instead of springs. Easier to adjust, 
release, last longer. Feed pitch can be 
changed while machine is in operation. 
¢ Dies may be inserted from front or 
rear without moving roll feed. Faster 
die set-ups save valuable time. 

The ability to properly handle off-cen- 
ter loading with more uniform distri- 
bution of applied force is probably the 
greatest advantage for large stamping 
production. Greater accuracy, better 
quality and longer die life are natural 
results. Find out about these 
new, cost-reducing 

dieing machines. 

Write for new 

Catalog. 


THE HYDRAULIC PRESS 
MFG. COMPANY 

A Division of Koehring Company 
Mount Gilead, Ohio, USA 
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MEMOS 
Heating VIPs 


Bryant Industrial Products Corp. 
boasts two executives as officers 
in The Industrial Heating Equip- 
ment Assoc. President and gen- 
eral manager of Bryant, Robert 
M. Buck, is director and Secre- 
tary-Treasurer; and Sales Man- 
ager John Sellors serves as sec- 
retary of the Combustion-Equip- 
ment Div’n of the association. 


Acquisitions 
Cast- Master, Inc. has been 
bought by Koehring Co. and will 
operate as a division of Koeh- 
ring’s Hydraulic Press Mfg. 
Div’n. 

Branching Out 
Opening of its new Cleveland 
Branch office and warehouse has 
been made known by Bay State 
Abrasive Products Co. 


New Representatives 
Nu-Matic Grinders, Inc. recent- 
ly appointed Wm. N. Lowe Co. 
of Detroit as southeastern Michi- 
gan representative. 


New dealers for Clearing, divi- 
sion of U. S. Industries, Inc., in- 
clude: Wing & Jabaay, western 
Michigan; Techeering Sales, 
Inc., southern Ohio; Jack Dust- 
man & Assoc., Indiana and Ken- 
tucky; and Four States Ma- 
chinery Co., Chicago. 


Coming Events 

May 2-4. American Manage- 
ment Assoc.’s Fifth Annual Spe- 
cial Conference on Electronics, 
Statler-Hilton Hotel, New York. 
May 12-14. American Society of 
Mechanical Engineers’ Produc- 
tion Engineering Division Con- 
ference, Statler- Hilton Hotel, 
Detroit. 


May 14-16. Tenth Annual Na- 
tional Conference and Conven- 
tion of American Institute of 
Industrial Engineers, Biltmore 
Hotel, Atlanta. 


May 25-27. American Society 
for Quality Control’s Annual 
Convention and All Industry 
Production & Quality Control 
Exposition, Public Hall, Cleve- 
land. 


May 25-28. Design Engineering 
Show and Fourth Annual De- 
sign Engineering Conference, 
sponsored by the Machine De- 
sign Division of the American 
Society of Mechanical Engineers. 
Convention Hall, Philadelphia. 









‘Standard off-the-shelf End Mill 































Speeds Production, 
Speeds Delivery 

of Machine 

Tool Clutch! 











































One of the 72, yes seventy-two, dif- 
ferent Brown & Sharpe 42” End 
Mills that cut production days 
and add dollars of production 
profits to this job. 


Operation: On tracer-controlled milling machine— 
plunge cut and peripheral mill a cam track contour in 
special, extra tough alloy steel machine tool clutch, 


Choose the correct Brown & Sharpe End Mill from 
the World’s Largest Stock of “Standards” and start 


production. 


Eliminate days of waiting for special tools—eliminate 
trial and error of unproved tools—with Brown & 
Sharpe PRODUCTIONEERED CUTTERS! 


Send for Catalog showing more than 3400 “Stand- 
ard” Brown & Sharpe Milling Cutters to: Cutting 
Tool Division, Brown & Sharpe Manufacturing Com- 


pany, Providence 1, Rhode Island. 


FOR THAT EXTRA EDGE IN PRODUCTION 


Brown & Sharpe 


CUTTING TOOL DIVISION 


HIGH SPEED STEEL CUTTERS 
NELCO CARBIDE TOOLS 
END MILLS 


ney 


PROGRESS IN PRECISION FOR OVER 125 YEARS 


ll. 

Machine tool clutch showing 
cam track milled with 
“Standard” Brown & Sharpe 
End Mill. 

¥" “Standard” Brown & 
Sharpe High Speed double- 
end End Mill. 








CIRCLE INFORM-A-GRAM KEY NO. 19 





20 





Micro-precision extended for years 
ON EVERY COVEL TOOL-ROOM SURFACE GRINDER 


Grinding plastic mold dies like this calls for MICRO-PRECISION ... 
and the 14” x 24” Covel *‘60"’ has it! Also accurately grinds trim, forming. 
blanking and die-casting dies in addition to jigs, fixtures, dovetail and flat 
form tools. Ideal for high speed or carbide production parts grinding, too. 
Covel precision grinders save you money because they give new-machine 
performance longer—stay ‘‘front-and-center’’ in your tool-room grinder 
lineup for years and years of MICRO-PRECISION performance. That’s be- 
cause Covel-pioneered features preserve new-machine accuracy longer—for 
example, hard chrome table ways maintain built-in accuracy far beyond the 
life of ordinary ways. Before you buy your next surface grinder, it will 
pay you to learn all the facts about this and other Covel advances. 


First with hard 
chrome table ways 





A special plating process developed 
by Covel applies a hard chrome sur- 
face to hand-scraped Vee and flat 
table ways insuring long-lived ac- 
curacy. Many Covel chrome plated 
ways have been in service for ten 
years and more without noticeable 
wear and without a sign of flaking. 





OY wieudglery 


Why Covel outperforms other 
tool-room surface grinders 





Hydraulic rapid traverse with 15” 
cross feed, power elevation and high 
speed make the Covel ‘‘60"’ able to 
outperform machines costing much 
more. Elevating hand wheel is below 


Micro-Precision a Covel Tradition-Since 1874 





Send today for your copy of “The Covel 
Precision Story’’ and complete data on 
the Covel Surface Grinder that meets 
your needs — seven sizes from 6” x 12” 
to 16” x 36”. Ask for Bulletin T-59. 


OVEL 


table level and all controls are 
grouped for easy operation. Optional 
hydraulic wheel truing device auto- 
matically provides a truer grinding 
surface. Write for catalog today. 


z 
GveL 


ne, 


PRECISIO 
GRINDERS 


BENTON HARBOR, MICHIGAN 
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Talk 
of the 
Month 


a * * * * x * 


Year Of Decision: 
Clear Track Or Crisis? 


by Daniel P. Loomis* 


President 


ASSOCIATION OF 
AMERICAN RAILROADS 


WHILE RAILROAD MEN are going 
to fight as never before for a solu- 
tion to such public (tax) problems, 
this, even when successful, will not 
alone give us the clear track to 
greater progress which is our coun- 
try’s privilege .... There is another 
area of festering and cancerous 
growth which must be cleaned out 
before our full potential can be 
reached .... 

I refer now to the wasteful and 
burdensome work rules—commonly 
known as_ featherbedding—which 
hang like an economic albatross 
around the neck of American pro- 
gress.... Outmoded rules now con- 
stitute an immediate drain on the 
Industry in excess of $500 million 
annually and act as a deterrent to 
further progress, as a job depressant, 
and a barrier to advancement to the 
men and women now employed in 
our industry. 

Featherbedding by any definition 
is a net loss to all America.... 

It puts pressures on our rate 
structure and bids up prices to all 
consumers. It is a handmaiden of 
the ruinous inflationary spiral. 

It helps impoverish and weaken 
(industry), means fewer returns to 
investors, and virtual freeze-out of 
the new equity capital needed to 
expand and improve plant. 

It gnaws insidiously at our com- 
petitive position and ultimately des- 
troys the very jobs it seeks to pro- 
tect... 


... Continued on page 23 


* Address before Annual Meeting 
of the National Association of 
Shippers Advisory Board. 
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Designed for the “Missi/e ||| Age” 


GORTON.(: 
"Tvace-Master’ Mastermil 


with exclusive combination of sustained toolroom accuracy 
and precision-built Trace-Master Hydraulic tracer control 




















The valve of the Trace-Master 
control operates with such 
close-tolerance accuracy that Now 


| - wuthere Else will yoy 
operation, Orainary =| Hnd this’ combinas; 
can not be used. i Ination 
Z e 
; oe H.P. spindle motor 
+ Finest Milling Head in ; 
class in its 




























3. 80 to 5 
speeds 7600 RPM Spindle 


4. Rigidit , 
weight) *++ (2,800 Ibs net 


5 Extra long saddle F : 


ee bee 


a tee 


Nowhere Else wil you 
find this versatility 


1. Production 

r fi ° 
2 Scanning Profilin 
3. Duplicatin 


mil we and 


4. Milli 
and + oF conventional 


5. Boring 


toe 


eee 
ee 
vrei, 


3 Models Available (1) 180° Vertical Hydraulic Feed 
to Knee (2) 360° Cross Hydraulic Feed to Ram and _ 
Longitudinal Hydraulic Feed to Table (3) 3D Hydraulic 
feed to knee, ram and table for 3-dimensional work, 
Trace-Master controls can be furnished with the Model 1-22 Mastermil illus- 
trated above or the Model 9-3 Super-Speed Vertical Mill with single spindle. 

Write for Bulletin 2771-1205 


twin spindles and/or six inch higher column for additional vertical capacity. 





/ 






120> Racine Street, Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators standard and special... Horizontal and 


SI : 
suis EM Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 
A8-1007 
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For punching, blanking, 
forming, drawing... 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 









Lukens 
Steel Company 


uses this 


VERSON 


Here’s another example of the versatility of Verson 
Presses. This 600 ton eccentric, installed at Lukens 
Steel Company, Coatesville, Pennsylvania, performs 


a wide variety of work. Punching . . . blanking. . . 
forming . . . drawing . . . the Verson Press handles 
them all. 


This machine has a 14” stroke with 10” power ad- 
justment of the slide. Area of the slide and bolster 
is 54” x 108”. The press operates at 14 SPM and has 


A Verson Press for every job from 60 tons up. 


TOOLING & PRODUCTION 











a drawing speed of 51 FPM. A Verson Cascade 
lubrication system automatically supplies oil to all 
lubrication points on the press. Should a lubrication 
failure occur, the press is stopped automatically. 

Big job . . . small job. . . there is a Verson Press 
to meet your needs. When requirements call for 
great versatility . . . men who know presses... . 
depend upon Verson. Whatever your requirements, 
it will pay you to talk to Verson first. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


3335 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
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_,.Month’s Talk from page 20 


The practice is concentrated 
among certain classes of train op- 
erating positions, which account for 
about one-fourth of total employ- 
ment. The three most damaging 
areas (for railroads, for example) 
are: The antiquated mileage-day pay 
system... claim-to-work rules. . 
and the senseless requirements for 
useless crewmen on trains and other 
equipment. .. . 


x * KK 


Even the most reasonable work 
standard must in time become 
wholly unreasonable unless im- 
proved and tailored to match chang- 
ing conditions.... Actually, fair re- 
assessment and revision of these an- 
cient work standards are all the rail- 
roads seek. Our goal boils down to 
this simple, reasonable objective: A 
fair day’s work for a fair day’s pay. 

If we can attain this goal, and 
if we can couple it with forceful, 
effective action on the public-policy 
scene, we will be on our way to a 
wholly new era in railroading, a 
new era of vigorous and lusty ser- 
vice to our growing America. 





What We Need 
Are 
Productivity 
Thinkers 


by A. Lightfoot Walker* 


President 


RHEEM MFG. COMPANY 
Chicago, Illinois 


PERHAPS TWO KINDS OF BUSI- 
NESS thinking have emerged dur- 
ing the period of business recession 
we have been passing through. 

One we might call the “back-to- 
normal” thinking. 

Men with this philosophy may 
have successfully guided their com- 
panies through this difficult period, 
carried out economy drives, and 
brought along good men in their 
organizations equal to the crises. 
They may have trimmed the fat, 
cut overhead, and increased inven- 
tory turnover. 

But, under “back-to-normal” lead- 
ership, general increases will auto- 
matically go into effect. Bonuses 
will be hiked. Labor disputes will 
be settled now so as not to stop pro- 


... Continued on page 24 
*Presented at General M. anagement 


Conference, American Management 
Association. 
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an entirely new kind 


of metal-cutting tool!!! 


THE 








compact, lightweight— 
length, 7%” . . weight, 3 Ibs, 


dependable air motor by 
Buckeye, producers of the 
world’s first successful 
rotary air tools. 


for precision 
cutting of the = 
most intricate (> 
contours in metals, | 
plastics, wood | 

and honeycomb 
materials 


positive locking, vibration- 
proof depth adjustment. 


corrosion resistant 
protective plating. 


oversize bearing for side 
thrust cutting force. 


full shank, full-grip collet. 


open, “clear-view” 
construction. 


template guide. 





aE ae 


PARTIAL CUT... FULL CUT... EVEN HONEYCOMB! 


INDUSTRIAL AIR TOOLS SINCE 1920 


* 
oe 
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Eevabiadle Je. ve ree 


Saves 85% ~ 
gaging time! 


“We estimate the DR-25 saves 85% of our time in reg gee of 
cylindrical plug gages every week. We save all the ve _— y ‘ 
consumed in gage block build-ups to check each go - no-go gage. 
Our checks are more consistently accurate since we - — alt 

: have to ring gage blocks together carefully and let them coo a 

' room temperature to keep errors from developing. The — Fain 
spindle travel of the DR-25 accommodates a great ae of wor se 
accessories. We can now check thread plug and thread setting plug | 
gages in a third of the by 


time formerly required BAU SCH , . e OM B 


to check them with gage 


blocks and comparators. 
We've found the DR-25 C F2 — ‘ > 


rapidly pays for itself in 


— and man-hours O PT CAL GAG E 


Charles McArthur, 


— we psead —s e Direct scale pores to .0001” 

eroqui ; 

Jackson, Michigan e Accurate to .0000 — 
e 0” to 3” range without gage 











Distributed in the U.S.A. through the DoALL Co. 


Find out more about ; BAUSCH & LOMB OPTICAL CO. 


(CD Id like an on-the-job demonstration of a B&L 
DR-25 Optical Gage. No cost, no obligation. 


() Please send Catalog D-285. 


and costs... 


| 

cutting inspection time 77341 St. Paul St., Rochester 2, N. Y. 
| 

MAIL COUPON TODAY | 
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duction. Requisitions for extra 
will be approved. The fat will begin 
to build up again. 

Yes, if the “back-to-norma!” atti. 
tude prevails, today’s gains will 
quickly be frittered away. 

The reverse of this is “productivity 
thinking.” The “productivity think. 
er” has not only learned something 
lasting from the recession experience 
but it is now firmly ingrained jp 
his thinking and approach. Looking 
at this organization, he sees it knit 
together by a sound team spirit. Peo. 
ple are really working in his com. 
pany. The non-contributor is gone 
Gone also is the “something for 
nothing” frame of mind. In its place 
is honest satisfaction in—and honest 
reward for—achievement and good 
performance. 

The “productivity thinker” be. 
lieves that “productivity” not “nor. 
malcy” is the goal. And because 
he believes this, so does everyone 
in the organization. 

His is the company that will grow 
and prosper. The more companies 
like his we have, the more our econ- 
omy will reflect growing produc- 
tivity. 

This, I suggest, must be manage- 
ment’s answer to the challenge to 
our private enterprise system .... 

. . How can we develop “pro- 
ductivity thinkers”? And how can 
we keep them that way? 

Perhaps our experience in Rheem 
in the last two or three years may 
provide a helpful example. 

Rheem Manufacturing Company— 
as far back as 1956—began to fight 
the recession of 1958. 

We encountered in that earlier 
year a serious corporate manage 
ment and financial situation. The 
measures we took then corrected de 
fects in the company. They also 
cushioned the effects of the recession 
when it did come. And they strength- 
ened us for the hard job of growth 
and development that lies ahead. 

Our critical situation in 1956 de 
manded immediate and basic 
changes in company organization, 
business objectives, and management 
methods. 

Our company by 1956 had grown 
in 32 years from a small steel gak 
vanizing shop in California to a 
world-wide company comprising 
some 35 plants in the United States 
and abroad. But the Rheem organi- 
zation structure was not adequate to 
meet the demands placed upon it by 
a growing, complex business. 

When the financial crisis came t0- 
ward the end of 1956, a new manage- 


... Continued on page % 
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Hi-Speed (3200 RPM) Lathes 
with Hydraulic Feeds 


Variable Speeds 


infinitely variable spindle speeds — up to 3200 
RPM. 





hydraulic feeds on carriage, double tool cross 
slide, tailstock ram. 


each feed is independent and infinitely variable. 


requires minimum of mechanical skill to produce 
precision parts — feeds are controlled thru levers, 
positive stops assure accuracy. 


low price includes machine, electricals and hy- 
draulic system — completely assembled, wired, 
ready for installation. 


The new Clausing is a first! There's nothing like it, 
and its productive capacity is sensational. Send for 
complete details today. 

12%” swing, 1-1/16” collet capacity, ASA—L-00 spindle nose, 


“Zero Precision" Timken tapered roller bearings, flame hardened bed 
ways, ball bearing collet closer, 11/2 constant HP two-speed motor. 


Hi-Speed (3200 RPM) Lathes 


with Hand Feeds 


Variable Speeds 
spindle speeds, infinitely variable up to 3200. 


six models, with choice of lathe with six-sta- 
tion Timken bearing equipped bed turret and 
double tool cross slide . . . with double tool 
cross slide and tailstock with lever-and-wheel 
feed ... or with precision compound and tail- 
stock with lever-and-wheel feed. 


12%” swing, 1-1/16” collet capacity, ASA— 
L-00 spindle, Timken ‘‘Zero Precision" tapered 
roller bearings, flame hardened bed ways, ball 
bearing collet closer. 


built to rigid specifications for precision per- 
formance. 


outstanding in value — low price includes 
motor and electricals, with machine assem- 
bled, wired, ready for installation. 


The new Clausings are FAST . . . HIGHLY AC- 
CURATE . . . and LOW IN COST. They'll pay out 
quickly in your production department, tool room 
or laboratory. Investigate before you invest in 1-1/16” collet capacity hi-speed hand turret lathe illustrated 


any high speed lathe. above. P 
Also available: Clausing hi-speed lathes with 1° collect capacity, 
spindle speeds from 250 to 3500 RPM. Prices, with electricals, 
start at $935 f.0.b. factory. 


TBQWriey CLAUSING DIVISION 


ATLAS PRESS CO. 
5-115 N. PITCHER ST. KALAMAZOO, MICHIGAN 
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..- Month’s Talk from page 24 


ment took office. It did several 
things. It overhauled the organiza- 
tion structure. It made sure that 
qualified people were installed in 
key jobs. It refinanced debt. And it 
put into effect programs to improve 
profits and reduce costs. 

The results were encouraging. In 
1957 the company went from a 16- 
million-dollar pre-tax loss of the 
year before to earnings of almost 
three and a half million before tax. 
Inventory turnover rate was in- 
creased from four to six times an- 


nually. Corporate interest and over- 
head costs were reduced by two 
million dollars at an annual rate. 
Long-term and short-term debt was 
cut $25 million. 

It could be fairly stated that 
Rheem management had met a ser- 
ious crisis successfully. It is con- 
ceivable that the record might have 
lulled some of us into an easy and 
comfortable state of mind—except 
for two things. First, the straws of 
recession in the wind that began 
to blow in the spring of 1957. Second, 
Parkinson’s law.... 

There has been a big lesson in our 
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experience of the last two years_ 
the need for increasing Productivity 
is permanent, not temporary. 


x~ * KK 


Emphasis is placed on_ perfor. 
mance in the organization stru 
every job has responsibility assigneg 
to it. We avoid “assistant manager,” 
or “coordinators.” They cut dow, 
on productivity. 


x *«* KK * 


“Productivity thinking,” it’s true 
depends on a sound organization 
structure, proper incentives ang 
controls, corporate backing, and good 
communications programs. It also 
depends on positive, clearly-stateg 
and widely understood objectives 
and policies of growth and develop. 
ment. 


~*~ «KKK * 


Our responsibility is to resolve the 
group demands that are made on the 





| corporation—to balance the elements 


| put for effort expended. This is pro- 





so that there will be maximum out- 


ductivity in its truest sense. 


Forces Molding 
Business Future 


by E. J. Hanley* 


President 





ALLEGHENY LUDLUM STEEL CORP. 
Pittsburgh, Pennsylvania 


WE FACE MORE THAN just tech- 
nical problems in our industry and 
in American industry § generally. 
You and I know that the total econ- 
omic and political climate of our 
land has a direct effect on what we 
do today and what we shall be able 


to do tomorrow. Moreover, changes 
are taking place in that climate that 
make our job of “keeping the store 
open” a different and more difficult 
job than it has ever been in the past. 

Keeping the store open; providing 
better merchandise for the customer; 
maintaining a good place to work, 
with proper rewards, for the em- 
ployees; planning improvements in 
the store’s efficiency; keeping the 
| public aware of the store’s role in 
the community; organizing for the 
future growth and profitability of 
| the store—these are the day-to-day 
problems that we face. 

... The apparent forces likely to 
have the greatest effect on our abil- 
ity to operate our businesses in the 


*Delivered at The Regional Techni- 

cal Meeting of the American Iron 
and Steel Institute, Buffalo, New 
York. 








“We hold tolerances of + .602” with our 
Di-Acro Shear,” reports Richard Hodges, 
foreman at Consolidated Electrodynamics 
Corp., Pasadena, Calif. Manufacturing pre- 
cision electronic equipment, they work with 
a variety of sheet materials—fish paper, 
beryllium copper, phosphorous bronze, hot 
and cold rolled steel, ataminum, etc. “‘Parts 
must be burr-free—require no milling to 
assure a ‘light-tight’ fit.” 


Photo shows a 16 gauge mild steel sheet sheared 
on a Di-Acro Vari-O-Speed Powershear No. 24 
—no sheet distortion. 


Find us fast 
in 


°o 
Yellow Pages 


‘ . Consult the Yellow Pages of your phone book 
The Di-Acro Vari-O-Speed Powershear under Machinery, Machine Tools for the name 


will shear up through 16 gauge mild steel, of your nearest Di-Acro distributor or write 
Yy” in some aluminums, plastics, rubberand 
many other sheet materials—accurately cut 
strips less than .025” wide. Speed rivals that 
of big machines. No skilled operator re- 
quired —women can operate it. 

Available in two power models in 12” and 
24” widths and four hand operated models 
6” to 24” wide. “‘Quick-Set”” Micrometer 
gauges are standard on power models, ac- 
cessories on hand operated shears. 





Pronounced 
die-ack-ro 





O’NEIL-IRWIN MFG. CO. 


315 8th Avenue, Lake City, Minnesota 
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NEW . « « UNIVERSAL R«R DEBURRING TOOL 


with spring loaded retractable blade 








The cutting action of Model 955 Universal R&R 
chatterless Deburring Tool (on the left) is effected by 
spring tension against the blade. On Model 956, 
right, the spring tension is against the body. This is 
adjustable to regulate the depth of cut. The blade is 
free-floating to allow self-alignment and uniform 
stock removal. 





R&R Deburring Tool used in electric drill as a 
portable unit for heavy plate or other objects too 
heavy to handle. Blades of the R&R Deburring 
Tool are repli ble at inal cost from stock. 
They are made of high speed steel, precision 
hardened and ground to close tolerances for 
interchangeability. 





eliminates chatter 
gives precision-cut edge or 


chamfer at high speed 





The new Universal R&R Tool makes a handy 
horizontal deburrer when used with a portable drill 
held in a vise. With proper adjustment, the R&R 
Deburring Tool is CHATTERLESS. A new design 
allows the bearing angle of the tool body and the 
blade to be in continuous contact with the work 
piece at all times. 





Used in any standard drill press at the high operat- 
ing speeds recommended by the makers of high 
speed steels, the R&R Deburring Tool performs 
most efficiently. High operating speeds mean more 
production, lower costs. Each tool is made in a full 
range of sizes to 12” diameter. 


UNIVERSAL ENGINEERING COMPANY 
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can supply 


Only <g> con 


WORK HOLDING DEVICES 








TOGGLE CLAMPS 
and PLIERS 


80 Types & Sizes 





FIXTURE CLAMPS 
and LEAF JIGS 


Over 180 Types 
and Sizes 


~~ BASE MOUNTED 
4 § swiING CLAMP 





NEW NEW 
HINGE 
CLAMP _, NEW 
L” LOCK 
CLAMP 





OVER 1000 


1041+ oe 4 > ee) 


COMPONENTS 


= sts i 
@ ets 








WEST POINT MFG. CO. i 


26935 W. 7 Mile Road * 


Detroit 19, Michigan 
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future are these: 1) The power of 
big labor; 2) Inflation; 3) Growing 
foreign competition. 

Over the years, labor has become 
so strong that it has virtually forceg 
industry-wide bargaining in indus. 
try after industry. The power of ]g. 
bor even has international connotg- 
tions. 

Incidentally, in discussing the 
power of big labor, I hope that ]} 
will not be misunderstood. I am not 
“Against labor.” Far from it. The 
men and women who are the em. 
ployees of our company are the 
principal asset at Allegheny Ludlum. 


“x = * & ® 


The power of labor has a signi- 
ficant, if not governing, influence 
on the next two forces that concern 
the operation of our store: Inflation 
and growing foreign competition. 


x * KK * 


. There are three principal 
ways in which inflation strikes at 
the nation’s roots: 1) Inflation dis- 
torts the accounts of business firms 
and thereby creates an illusion of 
profits when, in actuality, capital is 
being consumed; 2) Inflation reduces 
the nation’s ability to sell in foreign 
markets; 3) Inflation is always apt 
to give rise to expectations of fur- 
ther inflation .... 

We have been witnessing the 
growing public alarm over the wage- 
price spiral, which is a principal 
ymptom of inflation today ... (But) 
Even more dangerous in the long 
run can be the self-feeding course 
of inflation—the threat that “creep- 
ing inflation” can become “runaway 
inflation.” 


x~ «KK * 


It is important to point out that 
big labor plays an important part 
in the wage-price spiral and in in- 
flation, in three principal ways. 
First, it obtains a succession of wage 
increases too large to be met out of 
rising productivity. Second, cost-of- 
‘iving clauses in many union con- 
tracts convert advances in consumer 
prices into further wage increases. 
Third, limitation of output makes a 
vital contribution to inflationary 
pressures by holding down produc- 
tivity increases. 

. Competition from abroad .. 
may forcibly remind us that we have 


| to take positive steps to keep the 
| store open.... 


. The dominating cost deter- 


| minant in the European Common 


Market is the labor cost advantage, 
of course. But this market enjoys 
another advantage, that of lower 


| 2omparative material costs . 
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Val Koller tells why he continually adds more 
Moore Jig Borers and Jig Grinders to his team 


by VAL KOLLER 
President 

Koller Die & Tool Co., 
Milwaukee, Wisconsin 
Manufacturer of Dies 
and Metal Stampings— 
Tools—Jigs— 

Fixtures and Gages— © 
Special Machines 


This is another in a series featuring the views of owners of leading tool and die companies. 





Moore equipment in Koller plant, with new #3 Jig Grinder in foreground. 


“Since our foundation in 1919 it has been my per- 
sonal objective to strive for perfection. Since that 
time perfection has evolved into a .000010” word for 
tool and die makers. Such precision is rapidly be- 
coming common-place... particularly in electronics 
and guided missile fields of production. With the 
installation of Moore equipment in 1950, we have 
been able to compete successfully in a caliber of work 
that before was not possible. 

“Since that initial investment in a Moore Jig 
Grinder we have continually added Moore team- 
mates to our toolroom. Today we operate more Moore 
equipment than any other top contract shop in the 
greater Milwaukee area. 

“The tolerances and intricate contours now re- 
quired make Moore Jig Borers and Jig Grinders a 
must in each toolroom. These machines operate at 
full capacity each workday with negative downtime 
due to mechanical failures. In fact, we have found 
that it costs real dollars and cents to operate without 
Moore equipment. 


“This cost factor is just one of many reasons why 


HOLES, CONTOURS AND SURFACES, 
tells how to produce tools and 
dies the modern way. 
424 pages, 
495 illustrations. 
$5 in U.S.A. 
$6 elsewhere. 





JIG BORERS + JIGGRINDERS + 


PANTOGRAPH WHEEL DRESSERS + 


we recently added another teammate to our toolroom 
...the new Moore Model #3 Jig Grinder. This ma- 
chine, with its tenth-splitting accuracy, hardened 
ways and wider range, enables us to service more 
customers better:’ 

Write today for literature describing the unique 
features of #3 Moore Jig Borers and Jig Grinders or 
see our catalog in SWEET’S MACHINE TOOL FILE. 


MOORE SPECIAL TOOL COMPANY, INC. 





This 116 cavity mold plate was completely jig ground at 
Koller on a Moore Jig Grinder. Tolerances: hole location 
+ .0001”, hole diameter + .0001”. 


ADD (%% TO YOUR TOOLROOM 


PRECISION ROTARY TABLES +« HOLE LOCATION ACCESSORIES 
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Free Bulletin on : 
Surface Measurement 


gives all the important material of ASA Standard 
B46.1-1955 on surface roughness, waviness and 
lay, plus helpful supplementary material. It is ar- 
ranged for easy reading and convenient reference, 
and includes these sections: 


@ Basic definitions — with profile records of a 
typical surface. 





@ How to designate and measure the character- 
istics of roughness, waviness and lay. 





Arithmetical and r.m.s. average roughness 
height. 





How the Profilometer® measures average 
roughness height. 





Instrument characteristics for roughness 
measurement — as specified by the standard, 
and as provided by the Profilometer. 





It’s timely — authoritative — comprehensive. Eight 
pages, illustrated. Write for BULLETIN LTI18. 


Profilometer is a registered trade-mark. 


MUGROMETRUCAL [ef memerscrine commu 
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Only improved productivity ang 
greater mechanization, resul 
from greater capital investment, wij] 
help American firms overcome the 
advantages presently enjoyed 
their foreign competitors .... 


Our out-of-date tax laws now 
pair our industries’ ability to 
their capital strength, by obso! 
depreciation rules. A change in thege 
laws is vital. c 

What positive steps can we take 
to overcome the problems with 
which we are faced? 

First, it is imperative that we make 
substantial improvements in ou 
productivity and moderate our wage 
cost increases.... 

Second, we must revise our tag 
laws to encourage capital investment 
by permitting accumulation of sums 
needed to replace equipment in kind, 

Third, we must amend the Ful] 
Employment Act . . . to make stg 
bility of the consumer price level} 
an explicit and solemn objective of 
the nation’s economic policy. 

We can and will find ways and 
means to reduce our costs, or con- 
versely, to increase our productivity, 
We are working on this problem 
every day. We will do it by incre 
mental improvements in old equip- 
ment, increasing its capacity and 
making its operations faster and 
better; and by introducing new pro- 
cesses and new machinery. 

Keeping the store open obviously 
is no simple. problem. But it can be 
done and, of course, it must be done. 





DEATHS 


Herman Biechele, 70, retired sec- 
retary-treasurer of the Webcor Corp., 
died suddenly Jan 30. 


Alf Johanson, 70, died Jan. 30, 
after a long illness. He was the 
partner of Carl G. Rolin in the Sur- 
Cyl Mfg. Co. 


Andrew Modaras, 69. president 
and owner of the Chicago Tool & 
Stamping Co. Inc., died Feb 2, after 
a short illness. 





1600° ALLOY BOLTS 

Standard structural _ fasteners 
from No. 6 to 1%” dia, for up to 
1600°F applications are in production 
at Standard Pressed Steel Co. Offer- 
ed in both airframe and engine bolt 
configurations, these bolts are being 
fabricated of four different ad- 
vanced metal alloys. 
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Save up to 30% in cost, GO% in time 
with EPON RESIN tools and dies 


Your tooling resin formulator will show 
you howEpon resin formulations save time 
and money in applications such as these: 


High temperature tooling: Metal forming 
stretch dies that can operate at temperatures 
over 400°F. 


Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat curing of lami- 
nated plastic parts. 

Long-lasting metal forming tools: Castings 


made of formulated Epon resin, mounted in a 
crank press, showed no permanent deforma- 


SHELL CHEMICAL CORPORATION 


PLASTICS AND RESINS DIVISION 


tion after 28,000 compression-shock cycles. 


In addition, Epon resin formulations offer 
you the following advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material’s excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 
cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


50 WEST 50th STREET, NEW YORK 20, NEW YORK 


CHICAGO 


IN CANADA Chemical Division, Shell Oil Company of Canada, Limited, Montrec! * Toronto * Vancouver 


CLEVELAND + LOS ANGELES + NEW YORK 
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Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and practical knowledge, backed by Shell 
Chemical’s technical research and experience, 
has solved many important tooling problems 
for industry. Your own formulator specialist 
can help you solve yours. For a list of experi- 
enced tooling resin formulators and additional 
technical information, write to: 
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inspection 


jig drilling 


Jo 


Write for frec catalog 


“Erickson Master Space 


today. And at the 


same time request 
your copy of Catalog K 
you'll find cost 


The new Erickson Master Spacer quickly and accurately 
positions work for a wide variety of jobs. This one tool can 
eliminate expensive jigs and fixtures . . . makes it a 
simple procedure to set up drilling, milling, boring and 
special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or “Jo”’ block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 

The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 

The first step is to get the Erickson story. eae 









slashing application 
for all Erickson 
holding tools 
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ErRicKkson Toot Company 


34451-5 Solon Road e Solon, Ohio 
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COLLET CHUCKS @ FLOATING HOLDERS @ TAP CHUCKS @ TAP HOLDERS @ AIR-OPERATED CHUCKS 


EXPANDING MANDRELS @ EXPANDING-COLLETS @ SPECIAL HOLDING FIXTURES 
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WHAT THEY’RE SAYING ABOUT Q-C... 


.. -In Our 12th Annual Quality Control Feature Issue: 


66 ODERN QUALITY CONTROL is firmly 

based on the application of statistical 
methods to the analysis of manufacturing prob- 
lems. These quality problems involve scrap, raw 
material, incoming parts, work in process and 
finished product *** If your management feels the 
losses are large enough to justify a Quality Pro- 
gram, then go with it. If not, forget it. Half- 
hearted measures are worse than none.” 


Truer words were never spoken than those 
by Charles Joseph, Jr., in our lead article wherein 
he makes the case for teamwork as being the 
principal ingredient in a successful Quality Con- 
trol program. 


Not more than a month ago, we were told 
by a manufacturer that “statistical quality con- 
trol is okay for some people, but it’s not for us.” 
Then in the next breath he admitted that they’d 
tried it, but only in a half-hearted way. No won- 
der it didn’t work! 


Deplorably, his product is a “natural” for the 
most advanced techniques of quality control — 
involving large volume and repetitive operations. 
Our author quoted above, who is also Chairman, 
Cleveland Section, American Society for Quality 
Control, could rightfully diagnose this case as 
not only no teamwork, but too many prima don- 
nas!—one department bucking another. 


In contrast, read what Lawrence Myers, Man- 
ager, Quality Control, Cleveland Graphite Bronze, 
says in our “King Size Q-C Program” story: “But 
we can get very close to 100% theoretical per- 
fection, and at reasonable cost, with a good func- 
tional organization staffed by good people using 
modern mathematical techniques and modern 
equipment to develop good programs. Quality 
Control’s real job is management — developing 
the best possible methods to produce at or above 
the quality levels specified by the customer and 
at the lowest possible cost to him.” 


You will find the Cleveland Graphite Bronze 
story rewarding in reading time — nothing half- 
hearted, and all teamwork — no prima donnas! 


The article by Frank Ross, Manager of Qual- 
ity Control, Assembly Products, Inc., you will 
find interesting from the small lot manufacturing 
viewpoint. One specification of their product 
(meters) is extreme readability, which demands a 
clear, unblemished dial face. Ross makes a strong 
case not only for step-by-step inspection but 
for meticulous, kid-glove handling, when he says, 


“We have found that appearance cannot be 
controlled economically by waiting until all op- 
erations are complete and then scrutinizing the 
end product, because this will result in rejections 


of finished units which may demand considerable 
rework. This costs money, creates dissension be- 
tween Inspection and Production, and adds noth- 
ing to the value of the end product.” 


Ross is combining a measure of psychology 
and showmanship in his quality control program 
which you may want to borrow, to wit: “Future 
plans for the Quality Program in our plant in- 
clude a quality-incentive bonus based on reduc- 
tion of rework caused by poor quality; a ‘Gallery 
of Horrible Examples’ which will give publicity 
to mistakes we would rather not see again; and 
a ‘Quality Improvement’ suggestion box designed 
to bring out some hidden quality ideas from our 
production people.” 


The presentation by James Strela, Staff Statis- 
tician, Thompson Products, is for you who want a 
better mathematical insight into the workings of 
quality control. Of his “Statistical Basis of At- 
tribute Sampling” he says, “In recent years much 
publicity has been given to attribute sampling, 
presented however under various names, depend- 
ing on the description of the attribute sampled 
(work, defective, ratio delay, etc.) or on some 
statistical aspect of the procedure (random time 
sampling, etc.). Because this multiplicity of terms 
describing the same statistical technique is con- 
fusing to the layman, this paper attempts to pre- 
sent the logical and statistical basis of the tech- 
nique under discussion.” 


In speaking of his Quality Control goal you 
will note that John Dennis, Manager of Quality 
Control, Jack & Heintz, Inc., concedes that there 
is such a thing as too much inspection by saying: 


“In attaining such a goal, we are immediately 
faced with the difficult problem of how much to 
inspect and when to inspect since too much in- 
spection can be as detrimental as too little inspec- 
tion. 


“Production failures resulting in dissatisfied 
customers are the result of too little inspection. 
Too much inspection results in high cost which 
ultimately means loss of business.” 


In summation, we have brought to you, be- 
tween the covers of this issue, the accomplish- 
ments of a lot of good people working hard at 
Quality Control and making it work. No half- 
heartedness—no prima donnas—just lots of 
teamwork! 


Levies. fe 


Editor 
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Pipe and Tube Mills — Product dependability—integrity of manu- 

facture—engineering for specific production needs have all contributed to 

establish Yoder equipment as the industry standard of excellence. Since 
; 1909 Yoder-built machinery, including Pipe and Tube Mills, Roll Forming 
Equipment and Rotary Slitters, have earned world-wide customer satisfaction and recognition, 
Profit from Yoder’s years of engineering and service experience. Send today for the illustrated 
Yoder Pipe and Tube Mills Book. 


THE YODER COMPANY -: 5501 Walworth Avenue «+ Cleveland 2, Ohio 
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WHAT IS QUALITY CONTROL? 


6 

HAT IS QUALITY CON- 
TROL? Will it help me on my job?” 
“Will it help my Company?” “Does 
Quality Control mean more work 
for me?” “Will I get shoved around 
by a bunch of bright boys who don’t 
know anything about our products?” 
“What? Another overhead depart- 
ment!” 

These expressions of curiosity, 
fear, and downright hostility are 
common. You might have voiced 
some of these feelings yourself at 
one time or another. Furthermore, 
your curiosity and your anxious feel- 
ings might have been justified. 

Lack of information, improper 
planning, inadequate staffing, poor 
organization, and no clear program 
have resulted in the failure, or lack 
of progress in many quality control 
applications. Should we do anything 
about it and if so, what can we do? 

To determine whether or not we 
should even consider a Quality Con- 
trol program, we must first know 
what Quality Control means and 
what it doesn’t mean. 

Quality Control was a war baby. 
Conventional inspection methods 
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“Teamwork!” Says 





Charles H. Joseph, Jr. 


Administrative Assistant to the President 
THE WORLD PUBLISHING COMPANY 


Cleveland, Ohio 
and 


Chairman, Cleveland Section 


AMERICAN SOCIETY FOR QUALITY CONTROL 


used at that time were inadequate 
for the manufacture of some of our 
war materials. Certain statistical 
techniques, long known in academic 
circles, were wedded to the inspec- 
tion function. Result: Statistical 
Quality Control. The marriage was 
generally considered to be success- 
ful—although the marriage partners 
did not always get along. Inspection 
by itself was no longer the whole 
Quality Control concept, although 
many men active in the field con- 
tinued, and in fact still continue, to 
feel that this is the case. Nothing 
could be further from the truth. 
Modern Quality Control is firmly 
based on the application of statisti- 
cal methods to the analysis of man- 
ufacturing problems. These quality 
problems involve scrap, raw mate- 
rial, incoming parts, work in process, 
and finished product. Your suppli- 
ers, your plant, and your customers 
all have a stake in these problems. 
Most of these problems revolve 
around measures of quality—but not 
all of them. Creative practitioners 
in the field of Quality Control have 
made many contributions outside the 


manufacturing areas, the most im- 
portant of these being in the fields 
of accounting and inventory control. 

An inspection program is not 
Quality Control although a Quality 
Control program must rely on in- 
spection for gathering certain data 
and implementing quality standards. 

Now, if you have the quality prob- 
lems mentioned above, you might 
need Quality Control. Since you 
won’t get something for nothing, 
you must determine roughly how 
much these problems are costing 
you in scrap, rejects, downtime, re- 
works, inefficiency, poor customer 
relations, and lost sales. If your 
management feels the losses are 
large enough to justify a Quality 
Control program, then go with it. 
If not, forget it. Half-hearted meas- 
ures are worse than none. 

Now many of your companies al- 
ready have a program of some sort 
—good, bad, or indifferent. How can 
you make the good program better 
and make the bad or indifferent pro- 
gram effective? 


Set Goals 
You, your boss, and your buddy 
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across the aisle must be a part of 
this program. You must work with 
the Quality Control engineer to set 
up goals to shoot for. The Purchas- 
ing department, the Sales depart- 
ment, the Financial division, and 
the top brass must be in this too. 
Once the goals have been set, you 
and the others have a way to meas- 
ure the progress of the program. 
Set Quality Standards 

What characteristics must our 
product have to meet these goals? 
Again, you must work with the 
Quality Control department in set- 
ting quality standards. If you really 
know something about statistics, you 
can discuss the technical parts of 
sampling plans and machine capa- 
bility studies with the Q-C engineer. 
If you don’t, keep out of that part 
of it. You will only confuse the issue 
and slow down the whole effort. 
However, you can and must discuss 
the practicality of sampling plans 
from the material handling view- 
point and help in the selection of 
the plan that best suits the operation. 
Customer and engineering require- 
ments are the basis for quality stand- 
ards on finished product. In addi- 
tion,. manufacturing or processing 
needs are the basis for quality stand- 
ards on incoming raw material, 
parts, or sub-assemblies. Most shops 
are both customer and preducer so 
both sets of requirements must be 
made plain. 
Responsibility for Quality 

Responsibility for quality is vest- 
ed in the line organization. Or in 
other words, the people that make 
the product or direct the making of 
the product are responsible for the 
quality of the product. Quality Con- 
trol people do not operate machines. 
Machine operators do. Generally, 
Q-C people cannot shut down pro- 
duction lines. Foremen can. The 
Quality Control department does 
not get off free. This group must be 
a service organization. They must 
act like a service organization. They 
must think like a service organiza- 
tion. There is little room for the 
“policeman” philosophy in modern 
Quality Control. The emphasis must 
be on teamwork and service. 
Quality Control in the Organization 

Where should the Quality Con- 
trol department be located in the 
organization? In order to enable Q- 
C to function as a service group, it 
must report to a supervisor whose 
responsibility is not seen as primar- 
ily that of meeting production goals. 
This principle excludes production 
foremen and some plant managers. 
It would suggest the V.P. for Manu- 
facturing or the Works Manager, de- 
pending on the size of the company. 


Benefits 

“What benefits can I and my com- 
pany expect to gain from a good 
Q-C program?” 

You can expect, first, scrap or re- 
ject reduction. This might be shown 
as the same reject figure under 
tighter tolerances or fewer lot re- 
turns from prime customers. It might 
turn up in greater raw material con- 
servation or utilization. On the other 
hand, it might not show up in lower 
direct unit costs because of gradually 
increasing labor and material costs. 

A better competitive position for 
your company is a potential benefit. 
The ultimate consumer demands a 
quality product today. Whether this 
consumer be the government or the 
housewife, little tolerance is shown 
for defective merchandise. 

Job security is a plus. It follows 
that with consumer acceptance 
comes job security. We all have a 
personal stake here. 

Realistic engineering tolerances 
and standards should result. Some 
products are over-engineered. Qual- 
ity Control can help in arriving at 
realistic engineering standards. Here, 
close cooperation with the purchas- 
ing department is important. Do not 
impose requirements on your sup- 
pliers which have no meaning for 
your own product quality and which 
only increase your purchased parts 
or materials cost. 

What to Do 

To operate any Quality Control 
program, you must have specially 
trained people. It is possible to hire 
this talent if you don’t already have 
it, or to grow your own. Intensive 
in-plant training under the direction 
of professionals is a possibility; the 
main advantage being that your men 
have a prior knowledge of their 
product problems. Short courses 
given by management consultants 
and technical societies are generally 
not designed to create professionals. 
They give a general over-all view of 
the technology of Quality Control. 
College courses taken for credit are 
the most effective training tools. 

The American Society for Quality 
Control is developing professional 
standards for the Quality Control 
engineer. In the future, it is hoped 
that state licensing or society cer- 
tification will be practical. All se- 
rious practitioners in the field of 
Quality Control should be members 
of The American Society for Quality 
Control. Through the society and its 
publications, they can keep current 
on constant additions to the art. 

Adequate tools are needed for a 
Q-C program. This not only in- 
cludes the people using gaging 
equipment, but the setting up of 
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suitable testing and laboratory 
equipment. Automatic calculators 
are a must. Adequate clerical help is 
also a necessity. Those companies 
which are fortunate enough to have 
electronic data processing equipment 
should make this equipment avail- 
able for use by Q-C analysts. 


What to Expect From Quality Controj 

A well organized Quality Contro] 
department will go about their dut- 
ies in the following manner: By 
making machine capability studies, 
they will help in establishing real- 
istic tolerances on all manufactur. 
ing processes. Through laboratory 
activities they will develop testing 
routines for materials, and establish 
specifications for all raw materials 
used in your processes. 

An incoming inspection group will 
measure the extent to which require- 
ments are being met on all incoming 
materials and notify you and the 
other interested departments, 
Through the inspection of finished 
product and the analysis of the data 
so accumulated, the Quality Control 
department will inform you of the 
average Quality level of material 
which you are shipping to your cus- 
tomers. 

A Quality Control group which is 
on its toes should initiate the nec- 
essary corrective and preventive 
measures to insure that sub-stand- 
ard quality merchandise will not 
repeatedly be produced. This is par- 
ticularly important since there may 
be an excuse for even one or two 
bad lots of a product, but there is 
no excuse for a long-term recurrent 
quality problem. 

The Quality Control department 
must provide the liaison through 
personal and written communica- 
tion between the Factory and the 
Planning department to keep the 
Planning department informed as to 
the latest process developments and 
process limitations. They must fur- 
ther communicate to all members 
of the organization as to the success, 
failure, or current status of the 
Quality Control program. This is 
necessary so that Management may 
have some feed-back on the Quality 
Control program and the effective- 
ness of the Quality Control and 
Manufacturing departments’ team- 
work. 


These items are not by any means 
an exhaustive list of the functions 
of a Quality Control department. 
They are merely some of the im- 
portant things that you should look 
for in a good program. Every com- 
pany is different and no ready-made 
plan can be imposed on any organi- 
zation, large or small. end 
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COMMERCIAL PRODUCTION 
CAN PROFIT FROM 
AIRCRAFT Q-C ‘TECHNIQUES 


Dace & HEINTZ IS BEST 
KNOWN as a manufacturer of air- 
craft electrical accessories. In this 
field it holds an enviable reputation 
for quality and reliability. In addi- 
tion to aircraft accessories, Jack & 
Heintz also does a volume business 
in customized fractional horsepower 
motors. 


At Jack & Heintz, we have proved 
that aircraft quality control techni- 
ques can be profitably applied to a 
commercial product line. A great 
many people mistakenly believe that 
only in aircraft or missile work can 
any company profitably use the 
methods that go with the term 
“Quality Control.” 


It is important to remember that 
every government aircraft contract 
specifically states that the manufac- 
turer must establish an efficient and 
economical Quality Control system. 
This type of program requires that 
inspection and contro] of manufac- 
turing processes be done at the min- 
imum cost necessary to meet cus- 
tomer specifications. The attain- 
ment of this goal is certainly the 
ultimate desire of every Quality 
Control department. 


In attaining such a goal, we are 
immediately faced with the difficult 


by John Dennis 
Manager of Quality Control 
JACK & HEINTZ, INC. 
Cleveland, Ohio 
as told to 
Carl F. Benner 
Contributing Editor 


problem of how much to inspect and 
when to inspect since too much in- 
spection can be as detrimental as 
too little inspection. 

Production failures resulting in 
dissatisfied customers are the result 
of too little inspection. Too much 
inspection results in high cost which 
ultimately means loss of business. 

In our solution of the overall 
Quality Control program we have 
taken a three step approach: 

1. Standardize inspection opera- 
tions. 

2. Record inspection results. 

3. Analyze collected data to de- 
termine where and when changes 
can be made to improve quality or 
reduce cost. 

At first glance, this approach 
seems very simple and practical. 
However, many organizations, in at- 
tempting to accomplish these three 
basic steps, throw up their hands in 
horror when they first picture the 
mass of data they feel must be col- 
lected and analyzed. 

We feel the successful application 
of aircraft Quality Control tech- 
niques to the commercial product 
line is successfully accomplished by 
designing the system to provide the 
greatest flexibility of inspection per- 
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sonnel through use of three basic in- 
struction forms. A general discus- 
sion related to the use of each will 
illustrate this point. 
Inspection Instruction Sheet 

The Inspection Instruction Sheet 


accomplishes the first goal of the 
Quality Control program—that of 
providing detailed instructions 
which assure uniformity of inspec- 
tion procedures. This is a form which 
fits any of the scheduled inspection 
operations. The specific instructions 
for the inspector cover the various 
requirements to be checked at a 
particular inspection operation. 

One of these forms, Figure 2, is 
compiled for each part number at 
the time the part is first received 
at any of the several inspection sta- 
tions. The instructions pertain to just 
the inspection operations that are 
to be performed at a particular in- 
spection station. Not every dimen- 
sion included on the blueprint is re- 
corded as requiring inspection by 
the inspection instruction sheet. 
When the instruction sheet is ini- 
tially developed every effort is made 
to confine inspection to the checking 
of critical dimensions which in turn 
assures conformance of other di- 
mensions. This procedure minimizes 
the duplication of inspection effort. 





_ Responsibility for the successful opera- 
tion of all manufacturing activities, in- 
cluding Quality Control, at Jack & Heintz 
is vested in Carl F. Herbold, Vice Presi- 
dent of Manufacturing. Mr. Herbold 





emphasizes that control of quality in any 
manufacturing organization must be a 
team effort in which the manufacturing, 
scheduling, processing, and quality con- 
trol functions play equally vital roles. 


The collaboration of Glenn Mont- 
gomery, General Superintendent, and 
Robert Claque, Quality Control Engineer, 
in the preparation of this article is grate- 
fully acknowledged. C.F.B. 
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Obviously the instructions will 
vary greatly between inspection 
operations. This instruction sheet 
identifies the part by number, name, 
and the last drawing change num- 
ber to which the instruction sheet 
conforms. Under characteristics to 
be checked are listed those dimen- 
sions and other physical properties 
which must be inspected. 

The sample size required for in- 
spection of each characteristic is 
classified opposite each characteris- 
tic. Finally, the gages required for 
the inspection are also listed. 

A code number appears opposite 
each characteristic for tabulation 
purposes in cross referencing the in- 
spection instruction sheet to the 
quality data sheet. 


The sample size classifications and 
dimensions to be checked are deter- 
mined in conjunction with the En- 
gineering department. 

Quality Data Sheet 

The Quality Data Sheet, Figure 
3, is maintained for each part sub- 
jected to this inspection system. The 
data sheet is a permanent record 
of quality performance and is filed 
in the department which makes the 
inspection on the particular part. 
Thus the data sheet satisfies the sec- 
ond objective in the Quality Control 
program by providing a permanent 
record of inspection results. 

The data sheet records the quality 
performance of each inspection 
characteristic listed on the inspection 

Fig. 2. This Inspection Instruction 

Sheet is the standard form used for 

scheduled inspection operations. 

The instructions shown are typical 


for the final inspection of a 
machined casting. 


instruction sheet. This is accom- 
plished through the use of the code 
numbers noted opposite each char- 
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Fig. 1. A portion of the more than 
2300 parts that are assembled 
into an actuator system to actuate 
the wing-flaps of heavy jet bom- 
bers. Each part is subjected to the 
inspection system described in this 
article. 


acteristic on the instruction sheet 
and also listed across the top of the 
data sheet. It will be noted from 
the illustration that the data sheet 
also can be used to identify pur- 
chased parts with a particular ven- 
dor. This enables cross reference of 
vendor quality performance which 
is regularly furnished to the Pur- 
chasing department. 
Operation Inspection Record 

A third form provides for a re- 
cord of inspections performed dur- 
ing the actual production of parts, 
This record, Figure 4, is utilized at 
each machining station. The results 
of random inspection during ma- 
chining are recorded by date of the 
inspection, number of pieces checked 
and whether the sample was accep- 
table or not acceptable. In addition 
the first and last part produced at 





513 Final Inspection 


JACK & HEINTZ, INC. 
INSPECTION INSTRUCTION SHEET 


PART NAME Housing (Machined) AST CHANGE No, 2CN 21711 Rev. 


PART NO, 22055-1162 





(Machined from 31055-116) casting) 





CHARACTERISTICS TO BE CHECKED 


CODE ictass 
NO. 


CAGES USED 























Notes #6 & #9 61} c Indicator, V-Block & Plate 
9.50 Dim. 62] c Indicator, Standards & Plate 
7.76 Dim. 63] Cc Indicator, Standards & Plate 
6.8L Dim. 6h} C Depth Mics 
4.9% Dia. 65] C Inside Mics 
6.00 Dia. 66} C Mics 

+203 (2 
22113-2190 Dia. x 2.18 -,00 Deep (holes)} 67] C 22113 - .219 Plug Gage & Scale _ 





(2 holes) 
1/4-28 UNF-3B tap x .75 min. full thread 


68} C 1/l-28 UNF-3B male thread gage & scale 





«35 Dim. Hole Location 


69; C Scale 





F000 
52386 -,002 Dia. 




















1IA Mics 
Visual 9; A 
(A) .03 x L5° chamfer (2 places per note)} 9 | A Visual 
(B) Note # Machine finish 160 250 91 A Visual 
(C) Note #5 break sharp corners .915 Max.| 9 j A Visual 
(D) Note #8 Pressure test stamp 9A Visual 
(E) Metal stamp arrow and air outlet 9A Visual 





letters where shown (per note) 





Oil pressure clearance 


1] AA G2=1202-58 Ring & .0L,0 Min. Pin 





Dia. pin mst clear cast oil 





passage Dia. & 5.3%6 machined Dia. 





























J&H FORM 1536 R.3 
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VENDOR X*XYZG@_ se QUALITY DATA SHEET 


"A “CLASSIFICATION 


1}2}3|4/5/6)7|8)9 


JACK & HEINT Z, INC. 


"A“CLASSIFICATION 


3 


vomman 
R-REDUCED INSP 


“__* CLASSIFICATION 


RECEIVING 
IN 1 





Fig. 3. A Quality Data Sheet is maintained for each part number that 


passes through an inspection department. 


Receiving Inspection record for a housing casting. 


any operation must be inspected 
and certified as acceptable on the 
operation inspection record. The re- 
quirement for first part inspection 
has saved many dollars in scrap 
which might have resulted from 
incorrect operational set up. 

The operation inspection record is 
visibly posted by each machine. The 
operator as well as inspection per- 
sonnel can determine the quality 
level during production. The opera- 
tion inspection record is filed for a 
period of one year and serves as a 
means of forecasting trouble areas. 


The third step, analyzing the col- 
lected data, is accomplished by reg- 
ularly scheduled reviews of the in- 
spection instruction sheet, the qual- 
ity data sheet and the operation in- 
spection record. The quality picture 
is rapidly obtained relating to Pro- 
cessing, Engineering, and Inspection. 


This discussion has been limited 
to the objectives of the Quality Con- 
trol program at Jack & Heintz and 
to the general procedures used in 
satisfying these requirements. It is 
our belief that the basic reasons for 
Quality Control are not limited to 
military or aircraft applications, but 
are equally important in commer- 
cial situations as well. Subsequent 
articles will describe in detail how 
the Jack & Heintz system can work 
equally well in providing economi- 
cal quality assurance in the produc- 
tion of aircraft accessories and com- 
mercial fractional horsepower mo- 
tors. end 


Fig. 4. The Operation Inspection 
Record card is used by Line In- 
spectors at each machining station. 
The illustration shows a typical in- 
spection report for operation 20 
on a housing. 








This data sheet shows a 


dan Form 1203 


(Derr. 652 | 
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AWARDED FOR $114,000 
SAVING 


Redesigning a pin terminal 
to make it as a close tolerance 
0.035 soft copper stamping in- 
stead of a brass screw ma- 
chined part saved a customer 
about $114,000 last year and 
won for three Chicago men the 
1959 John Woodman Higgins- 
Pressed Metal Institute Rede- 
sign Award. The winners— 
Fred Faje, toolroom superin- 
tendent, Matthew Sosnowski, 
toolmaker, and Louis Klynas, 
toolroom foreman of Malco 
Tool and Manufacturing Co.— 
won the award on the basis of 
the originality of the idea and 





the large quantities involved, 
as well as the customer saving, 
which amounted to about 41% 
during the year. 








3-D AUTOMATIC WELDING 


For welding-up the suspension 
arms of an M-56 Cadillac tank the 
machine pictured only requires 
loading. Then it automatically po- 
sitions itself, welding a complete 
set of suspension arms for the mili- 
tary vehicle. In designing this ma- 
chine Centerline, Inc. of Cleveland 
has even tied in the handling de- 
vices to the control panel. This pro- 
tects the operator since the welded 
components must be pre- and post- 
heated for the job. 

It is interesting that the welding 
head must, while welding, rotate 
in various circle sizes respective 
to each position. This, plus the fact 
that there are 34 distinct welds 
made (welding is done on both 








sides due to trunnion turn over), 
points up the equipment’s built-in 
welding advances. 


—wW. E. H. 
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TABLE | 


Composition and Cost of Typical Controlled Atmospheres 





APPROXIMATE COMPOSITION - GAS FOR COST FOR 
AIR-GAS PERCENT DEW M CU FT M CU FT NATURE OF 
ATMOSPHERE TYPE; RATIO {Ny {CO |CO2/H2 | CHg 05 POINT | ATMOSPHERE |ATMOSPHERE | ATMOSPHERE 








"Lean" Exothermic 10: 1(a) 89. 0.5 10. | 0.5|0.0/0.0 |(b) 115 (c) $0.08 Non-Combustible; 
slightly reducing 





Ce 
No. 1 with CO 10:1(a) 98. 1.0 | 21S. .0 |-50°F | 125 (c) $0.20 to Non-Combustible; 
and H20 removed $0.40 (e) inert 


"Rich" Exothermic 6:1(a) 69. : 3 m A 0 | (b) 145 (c) $0.10 (d) Combustible; 
toxic; reducing 








No. 2 with COs 6:1(a) 72. - Y - .0 |-50°F | 150 (c) $0.22 to Combustible; 
and H,0 removed $0.42 (e) toxic; reducing 





"Lean" Endothermic | 441/2:1 . d " e : 0 | (b) 200 (c) $0.15 to Combustible; 
$0.20 (d) toxic; reducing 








"Rich" Endothermic | 2-1/2:1 4 R q R 4 i 200 (c) $0.18 to Combustible; 


T 
$0.25 (e) toxic; reducing 
j 





| Dissociated Ammonia | No Air ‘. y ; , 5 22.2 Ibs. $2.00 to Combustible; 
NH3 $4.00 (A reducing 





No. 5 partially 1-1/2: 1(g) . P " 2 i 13.7 Ibs. $0.90 to Combustible; 
bumed NH3 $2.60 (f) slightly reducing 








No. 5 completely 1.9: 1(g) j i " J " ® 14.9 Ibs. $1.20 to Non-Combustible; 
| burned NH3 $2.40 (f) inert 












































Note: 


(a) Air-gas ratios are representative for natural gas containing principally methane. Ratios are 50% higher for high hydrogen city 
gas; ratios are about 40% higher where city gas contains medium hydrogen and high carbon monoxide; ratios are double when propane is 
used; and, ratios are triple where butane is used as a fuel. 


(b) Dew: points d to room jon to remove water vapor will realize a dew point of -40°F, whereas, re- 
frigeration and absorbent towers to remove carbon dioxide will reduce dew point to -50°F . 





(c) Values are for high methane natural gas. For manufactured gas double these values; for propane, take one-half the values given; 
and, for butane, take one-third the values given. 


(d) Costs based on natural gas at 50¢ per M cu ft; electricity at 1¢ per kw-hr; water at 5¢ per M gal. City gas usually doubles the 
cost figures given. 


HEAT TREATING TODAY (e) Low value when reactivating moisture absorbent with steam; high value when using electrical heat. 


(f) Lower value when using tank car quantities; higher values when using cylinder gas. Electricity used for dissociation at 1¢ per 
* 
— Second of a Series 


kw-hr. 


(g) Dissociated ammonia. 


TYPES AND USES OF 
CONTROLLED ATMOSPHERES 





In Mama’s day, you’d never cook cabbage and apple by Lester F. Spencer 


pie simultaneously in the same oven. The resulting Metallurgist 
atmospheric conditions wouldn’t be conducive to pro- ALLIS-CHALMERS MFG. CO. 
ducing a fragrant apple pie or tasty cabbage. The Milwaukee, Wisconsin 
wrong furnace atmosphere can similarly cause unde- and Charles Weiner 
sirable changes in the properties of heat treated met- 
als. With modern heat treating methods, however, we 
can protect and shield the “pie” from its surroundings 
with “controlled atmospheres.” Use the charts pre- 
sented on these pages as a guide to choosing the prop- 
er atmosphere when treating various materials. 


Assistant Editor 
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_-_ CONTROL OF THE 
ATMOSPHERE surrounding the 
workpiece is necessary for quality 
annealing or hardening. The surface 
of the metal being treated reacts to 
its environment in the furnace. By 
controlling this environment or at- 
mosphere, undesirable reactions 
may be prevented. These reactions 
include oxidation of the surface 
layers of the metals, which produces 
a discoloration and scaling of the 
metal being treated; decarburization, 
or loss of carbon from the surface 
layers, which decreases the surface 
hardness; and carburization, or the 
gain of surface carbon, which in- 
creases surface hardness. 

Extensive research has resulted in 
a better understanding of the re- 
actions taking place between the 
different gases present in the fur- 
nace, and between these gases and 
the metals being treated. The effect 
of moisture and chemical elements, 
such as hydrogen, nitrogen, and oxy- 
gen, on the metals being treated is 
now more thoroughly understood. 
As a result, techniques have been 
developed for controlling the fur- 
nace atmosphere. 

One method involves the adjust- 
ment of ratios of gases to one 
another to prevent undesirable re- 
actions. Moisture content of the fur- 
nace gases can also be controlled 
by adjusting the dew point of the 
atmosphere. (Control of carbon po- 
tential with dew point techniques 
will be dealt with in the next ar- 
ticle of this series.) Another method 
is to replace harmful elements in 
the atmosphere with inert gases. 

Increased understanding of the 
gas-metal reactions and methods of 
controlling them has been accom- 
panied by the development of aux- 
iliary furnace equipment which sup- 
plies and maintains specific types 
of controlled atmospheres. Use of 
gas generators and commercially 
prepared mixtures of gases makes it 
possible to predict accurately the 
resulting surface properties of heat 
treated metals, and to eliminate 
subsequent pickling and cleaning 
operations. 

Salt Baths Eliminate Atmosphere 

Undesirable surface reactions are 
prevented by using salt baths. A 
salt bath controls the atmosphere 
around the work by eliminating it 
entirely. When the work is immers- 
ed in the bath, it is sealed from 
contact with the outside air, so 
scaling, oxidation, and decarburiza- 
tion are avoided. The salt performs 
the dual function of heating the 


work and providing the protective 
envelope. 


TABLE Il 





General Applications of Controlled Atmospheres 








SUITABLE APPLICATIONS 


UNSUITABLE 





Bright annealing of Cu, provided traces 
of sulfur are removed. 


Clean annealing of brass. 


Purging enclosures containing explosive 
or combustible gases. Lean exothermic 
atmosphere is non-explosive. 


Processes requiring a high nitrogen at- 
mosphere, where CO. is not objection- 
able. 


Furnace brazing of non-ferrous mater- 
ials, such as copper and brass. 






Bright annealing of ferrous 
metals as a general group, 
since CO2 and H20 act 
as oxidizing agents. Is 
highly decarburizing to 
ferrous metals heated 
above 1200°F. 





Bright hardening and bright annealing 
of all grades of carbon and alloy car- 
bon steels, on either long or short 
cycles, without oxidation or decar- 
burization. 


Annealing and hardening of high speed 
tool steels, as exemplified by the 
molybdenum bearing high speed tool 
compositions. 


Processes requiring high 
reducing properties, such 
as brazing, because this 
gas is relatively inert. 





Bright annealing and bright tempering 
of ferrous metals on short or long heat- 
ing and cooling cycles where decar- 
burization is not a factor. 


Copper brazing of ferrous metals, ex- 
cept stainless steel, where decarburi- 
zation is not a factor. 


Brazing of non-ferrous alloys at low, 
medium, and high temperatures where 
embrittlement caused by reducing prop- 
erties of the gas is not a serious factor. 


In sintering where reducing action need 
not be extremely high. 


Bright hardening of fer- 
rous metals, if prevention 
of decarburization is a 
necessary requirement. 





Bright hardening and bright annealing 
of all grades of carbon and alloy car- 
bon steels, on either long or short cy- 
cles, without oxidation or decarburiza- 
tion. 


Annealing and hardening of high speed 
tool steels, such as the molybdenum 
bearing high speed tool compositions. 





Sintering and powder metallurgy proc- 
esses where long cycles of heating and 
cooling, and an atmosphere with reduc- 
ing properties greater than that of Type 
4 are required. The room temperature 
dew points help prevent possible gas 
reactions which cause carbon deposi- 
tion on slow cooling, particularly in the 
range of 1100° to 1200°F. 








Table II continued on following page 
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TYPE 


SUITABLE APPLICATIONS 


UNSUITABLE 





Short cycle hardening on medium car- 
bon steels at medium hardening ranges 
(1400° to 1450°F) with no decarbur- 
ization. 


Fumace brazing of ferrous metals, ex- 
cept stainless steels, because of its 
high reducing properties. 





Bright hardening of high carbon and 
alloy carbon steels without oxidation or 
decarburi zation. 


As an efficient carrier gas for gas 
carburizing. 


Brazing of ferrous metals, particularly 
those containing high carbon and which 
require little or no decarburization during 
the brazing process. 





Bright annealing of stainless steels. 


Bright hardening of high carbon steels 
without decarburization. 


Brazing of all types of ferrous metals, 
particularly copper brazing of stainless 
steels directly without the use of coat- 
ings, fluxes, or special brazing alloys. 


High flammability and high 
cost compared to fuel gas- 
es prevent broader use of 
this gas for heat treating 
and brazing processes. 





hydrogen. 


Applications requiring a high hydrogen 
source at a cost lower than cylinder 





points to -50°F or lower. 


6 Applications are similar tothose listed 
for Type 1A. Additional drying equip- 
ment is required to reduce the dew 


Broader use of this at- 
mosphere is limited due 
to higher cost of this gas. 





6A | Same as Type 6. 








Use is limited by higher 
cost. 











It should be remembered that the 
chemical composition of the salt 
may cause difficulty. As a result, it 
is important to select the salt on the 
basis of the temperature range at 
which it will be in a molten con- 
dition, its stability at the heat treat- 
ing temperature, its purity, etc. 
Steam Treating is Economical 

Low-cost steam atmospheres are 
used in many tempering, annealing, 
and stress-relieving applications to 
provide controlled oxide coatings on 
the work and to improve physical 
properties. The work in the furnace 
is surrounded by steam, which is in- 
jected into the work chamber to 
force out the air. 


In many cases, high speed cutting 
tools have shown greatly increased 
edge-life when treated in a steam 
atmosphere following tempering 
and grinding. The steam forms a 


protective micro-thin oxide coating 
on the tool. 

In applications where it is nec- 
essary to remove the oxide coating 
formed by the steam, a short pickl- 
ing bath is used. 

Many commercially available at- 
mospheres are used in the different 
standard and specialty furnaces. 
Each atmosphere must be consider- 
ed on the basis of its suitability for 
the specific material and heat treat- 
ment used. The basic atmospheres 
are as follows: 

Atmosphere Type 1: Produced in 
the exothermic generator, where the 
proportion of air to gas will yield 
a completely burned fuel gas. 
Known as a “lean” mixture, this 
atmosphere generator is automatic 
after initial starting, and self sus- 
taining because of the rapid and 
high heat generation realized during 
combustion to produce atmosphere. 
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Atmosphere Type 1A: A modifi. 
cation of Type 1. Auxiliary equip. 
ment removes carbon dioxide ang 
water vapor which are products of 
combustion during generation of the 
atmosphere. 

Atmosphere Type 2: Produced in 
an exothermic generator, with air- 
gas ratio such that a partially burn. 
ed fuel gas is obtained. Known as a 
“rich” mixture, it is characterized 
by medium reducing properties. 

Atmosphere Type 2A: A modifj- 
cation of Type 2 in which auxiliary 
equipment removes the carbon di- 
oxide and water vapor from the 
generated atmosphere. 

Atmosphere Type 3: Produced in 
an endothermic generator, resulting 
in a partially reacted or “cracked” 
fuel gas. Known as a “lean” endo- 
thermic atmosphere, it is produced 
by passing a gaseous fuel and air 
mixture over a heated catalyst. Ex- 
ternal heat is required to promote 
the reaction. 

Atmosphere Type 4: Produced in 
an endothermic generator, resulting 
in a completely reacted fuel gas. 
Known as a “rich” endothermic at- 
mosphere, it requires external heat 
to promote the reaction. 

Atmosphere Type 5: A generated 
gas in which anhydrous ammonia is 
cracked to produce a dry hydrogen- 
nitrogen mixture which serves as 
the protective medium. 

Atmosphere Type 6: Obtained by 
mixing a limited amount of air with 
dissociated ammonia to produce an 
atmosphere that is high in nitrogen 
and hydrogen, the proportion of 
these two gases being about 4:1. 

Atmosphere Type 6A: Produced 
by complete combustion of air and 
dissociated ammonia to produce an 
atmosphere that is about 99% nitro- 
gen. A slight deficiency of air is 
used to prevent oxygen formation. 

All of these atmospheres have 
certain advantages and limitations 
and, as a result, require study as to 
their efficient application. The type 
and construction of furnace equip- 
ment, the type of material being 
heat treated, the size and shape of 
the work entering the furnace, the 
type of heat treatment employed, 
and the degree of quality required 
in the finished item must all be 
considered. 

For handy reference, the data 
given in Table I summarizes the ap- 
proximate gas compositions, gas re- 
quirements, cost, and general char- 
acteristics of these generated atmos- 
pheres. The data given in Table Il 
outlines the suitable applications for 
each atmosphere. Table III breaks 
down atmosphere application in re- 
gard to specific heat treatments. end 
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TABLE Ill 
Atmospheres Suitable For Heat Treatment Of Different Metals 
TIME CYCLE 
HEAT TEMPERATURE (LONG if REQUIRED RECOMMENDED 
TREATMENT METAL PROCESSED PROCESS RANGE, °F over 2 hrs) SURFACE ATMOSPHERE 
Low Carbon Steel Anneal 1200-1350 Long Bright Type 2 
Medium and High Anneal 1200-1400 Long Bright Type 1A 
Carbon Steel (no decarb.) or 2A* 
| ANNEALING 
Alloy Steels, Anneal Bright Type 1A 
Medium and High Carbon | (no decarb.) 1300-1600 Long or Clean or 2A* 
High Speed Tools in- Anneal Bright Type 1A 
cluding Mo High Speed (no decarb.) 1400-1600 Long or Clean or 2A* 
Stainless Steel Long or 
(Cr & Ni-Cr Types) Anneal 1800-2100 Short Bright Type 5 
Copper Anneal 400-1200 Long or Bright Type 1 
Short 
Various Brasses Anneal 800-1350 Long or Clean Type 1 
Short 
Copper-Nickel Anneal 800-1400 Long or Bright Type 2 
Alloys Short 
Copper-Silicon A Anneal 1200-1400 Long or Bright Type 1A 
Alloys Short 
BRAZING OR Low Carbon Steels Cu Brazing 2050 Short Bright Type 2 
SOLDERING 
OPERATIONS Medium, High Carbon Cu Brazing 2050 Short Bright Type 3 
and Alloy Steels (no decarb.) or 4* 
Medium, High Carbon Cu Brazing 2050 Long Bright Type 1A 
and Alloy Steels (no decarb.) or 2A 
High Carbon, High Cu Brazing 2050 Short Bright Type 5 
Chromium Steels (no decarb.) 
Stainless Steels Cu Brazing 2050 Short Bright Type 5 
Copper or Brass Phos- Copper 1200-1600 Short Bright Type 1 
Brazing, or 
Silver Solder 
HARDENING Medium and High Hardening 1400-1800 Short Bright Type 3 
Carbon Steels (no decarb.) or Clean or 4* 
Alloy Steels, medium Hardening 1400-1800 Short Bright Type 3 
and High Carbon (no decarb.) or Clean or 4* 
High Speed Tools in- Hardening 1800-2400 Short Bright Type 3 
cluding Mo High Speed (no decarb.) or Clean or 4* 
TEMPERING All classes of Tempering 400-1200 Short Bright Type 1 
Ferrous metals or drawing or Clean or 2* 
GAS Carburizing Steels Gas Carbur- 1400-1800 Long Clean Type 3 or 
CARBURIZING izing 4 as a carrier 
SINTERING Low Carbon Reduction & 1800-2050 Short Bright Type 3 
OF METALS Ferrous Metals Sintering or Clean or 4* 
High Carbon & Alloy Reduction & 1800-2050 Short Bright Type 3 
Ferrous Metals Sintering or Clean or 4* 
Non-Ferrous Metals Reduction & 1400-1800 Short Bright Type 3 
Sintering or clean or 4* 
NORMALIZING | Low Carbon Steels Normalizing 1600-1850 Short Bright Type 2 
or Clean 
High Carbon and Alloy Normalizing 1500-2000 Short Bright Type 1A 
Steels (no decarb.) or Clean or 2A* 











* Choice depends upon individual application 
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CLEVELAND GRAPHITE BRONZE 








C LEVELAND GRAPHITE 
BRONZE DIVISION OF CLEVITE 
CORPORATION is a leading pro- 
ducer of sleeve bearings for auto- 
motive and other industries. In ad- 
dition, output includes bushings and 
washers, thrust bearings, railroad 
journal bearings, wear plates, elec- 
trolytic copper foil, and other pre- 
cision products. 

Division headquarters is in Cleve- 
land, in the largest of the unit’s four 
plants. Employment is approxi- 
mately 2500. Quality Control pro- 
cedures for all plants are tested and 
set in the Cleveland plant, coming 
under the control of the Quality 
Control Manager. Total staffing of 
the quality control department, 
which is a staff function reporting 
directly to the works manager, F. P. 
Salzman, is 329. 

Under Lawrence Myers, manager, 
Quality Control is grouped in three 
main divisions—quality control en- 
gineering, inspection, and field en- 
gineering, Figure 1. At branch 
plants, inspection functions are un- 
der the control of chief inspectors, 
who report to the manager of each 
plant. 


Every year the company turns out 
millions of sleeve bearings in a vast 
variety of designs. Over the last two 
years, production lines have run 
5600 different auto bearing designs, 
5000 different bushing designs, and 
between 500 and 600 different die- 
sel engine bearing designs. 


Ten years ago, before the broad- 
scale production of modern Qual- 
ity Control techniques to the plant, 
customer demand for closer and 
closer tolerances was foreseen. In 
the words of one old hand in the 
department, “We could see that we 
were going to be asked to make au- 
tomotive engine parts to what we 
then thought of as aircraft bearing 
tolerances.” 


...a King-Size Q-C Program 


reported by 


E. Willard Pennington 
Editor 


Today, ordinary half-round auto- 
motive bearings must be produced 
in quantities up to 500,000 pieces to 
a wall thickness tolerance of 0.00025” 
at the centerline, and a further ec- 
centricity tolerance around the wall 
must be contained within this total 
allowance. 

Ends of the bearing must be 
broached for parting line height to 
a 0.001” tolerance, measured under 
gage pressures of up to one ton. Pre- 
cision plating must be applied to the 
inner bearing surface to a tolerance 
of 0.002”, with exceedingly meti- 
culous specifications for surface fin- 
ish. 

It was evident that it would be 
impractical to meet such demands 
under the old techniques of virtual 
100% inspection. Combination of 
high production and tight standards 
would have meant doubling or tri- 


pling the inspection force. Instead, 
through the adoption of statistical 
sampling and machine controls and 
the other tools of a complete Quality 
Control program, inspection person- 
nel has been halved, while bearing 
quality has been not only main- 
tained, but improved. 

These results have been achieved 
through the close cooperation of 
Quality Control engineering, inspec- 
tion, and quality field engineering 
personnel with manufacturing per- 
sonnel. Activities of each of these 
groups will be discussed in that or- 
der. 

Quality Control Engineering 

Control of the broaching operation 
mentioned above was one of the 
first jobs undertaken by Quality 
Control engineering. 

Thorough evaluation of machine 
capability showed that the basic 


















































Figure 1. Quality Control department organization chart. A staff func- 
tion, the department reports directly to the Cleveland Graphite works 
manager. 
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problem in holding acceptable 
standards in this operation was due 
to the tooling used. During one 
shift, broach wear would dictate sev- 
eral machine adjustments to hold 
tolerances. But it was found that too 
many people were making the ad- 
justments too often. 

Operator, inspector, setup man 
and shift foreman all made tooling 
adjustments, based on spot checks 
of parts rather than on a controlled 
sampling procedure. Results were a 
high proportion of machine down- 
time and out-of-control production 
during each shift. 

Based on the machine capability 
study, contnolled sampling proce- 
dures were developed, and a new 
method of machine adjustment was 
instituted. Today, except in cases of 
outright tool failure, within-run ma- 
chine adjustments are made only 
by the inspector. One inspector, Fig- 
ure 2, can readily handle inspection, 
machine adjustment and _ control 
charting for five machines. Product 
quality is maintained at levels 
which permit specification of the di- 
mensions in the company’s customer 
certification programs. 

Working with tool and methods 
engineering, many of Quality Con- 
trol’s jobs have involved similar ap- 
proaches to quality problems. 
Another good example is the study 
made on the company’s two-stand 
rolling mill. 

This machine, used to size ferrous 
and nonferrous coil strip stock, com- 
prises a basic production step in the 
manufacture of all bushings. Cus- 
tomer needs call for tolerances as 
close as 0.001” on the OD of practi- 
cally all bushings. Before the Qual- 
ity Control study, variations in op- 
erator technique alone often caused 


this tolerance to be exceeded in the F 


basic rolling operation, resulting in 
severe difficulty in holding toler- 





ances in subsequent operations. 


In this case, the cure was to elim- 
inate the human variable. At a cost 
of approximately $12,500, Quality 
Control recommended new instru- 
mentation, including a flying mi- 
crometer gage after each set of rolls, 
indicating gages and automatic 
charting, Figure 3. 

Most important, roll adjustment 
drives were modified and connected 
with feedback signals from the gag- 
ing equipment so that if stock is 
out of tolerance as it passes under 
either of the flying micrometer ga- 
ges, roll-height adjustments are 
made automatically. Damped to pre- 
vent excessive hunting, this instru- 
mentation and machine control as- 
sures within-tolerance strip for sub- 


Fig. 3. Illustration shows instru- 
mentation of Cleveland Graphite’s 
strip rolling mill. Strip passes 


through the flying micrometer to 
the left of the photograph, record- 
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Fig. 2. This operation shows in- 
spection of bearings for parting 
line height machining performed 
at the broach to the left. Machine 
adjustments are made by the in- 
spector by remote control from 
the inspection station, while the 
machine is running, as indicated 
by sampling. 


sequent operations. 

Often, evaluation of machine and 
process capability can be even more 
far-reaching. In the following exam- 
ple, a Quality Control study, aimed 
initially at improved process con- 
trol, resulted in the consolidation of 
production operations in the Cleve- 
land Graphite plant, where formerly 
part of the work was performed by 
a subcontractor. Net result, in ad- 
dition to desired quality, was a lower 
manufacturing cost. 

The job was a transmission bush- 
ing. It had to be held to typically 
close tolerances—wall concentric 
within 0.001”, OD to within 0.0015”, 
with other tolerances to match. In- 
ternal spline location and surface 
finish were also critical. 

Working with methods engineer- 
ing and tool development, Quality 
Control evaluated a new tooling and 
product development program, 
hinged around a minor modification 
in part design and consolidation of 
manufacturing at the Cleveland 
plant. 

Study showed that tolerances 
could readily be held. For example, 
print tolerances for wall thickness 
and concentricity were both 0.001”. 
Complete evaluation of the process 


ed by chart, right, and direct read- 
ing gage, upper left center. Out- 
of-tolerance strip is immediately 
corrected by automatic adjustment 
in roll height as controlled by gage. 
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capability showed that wall thick- 
ness tolerances could be held to 
within 0.0006”, concentricity to 
within 0.0005”. 

The new method resulted in a su- 
perior product with the same num- 
ber of operations. Due to economies 
in inspection costs, rehandling, and 
the elimination of subcontractor’s 
profit, costs for the new manufactur- 
ing process are well below those of 
the former method. 

Similar research and development 
programs are carried on constantly. 
One Cleveland Graphite product, for 
example, is a nickel-cadmium stor- 
age battery plate for military and 
other light weight, high performance 
long life applications. Fabrication 
involves fitting a nickel screen into 
a mold, tamping nickel powder 
around it to controlled density, 
thickness and weight specifications; 
finally sintering. Production volume 
dictates manual operation. Consid- 
erable difficulty was at first en- 
countered in holding acceptable lim- 
its. 

In a three-month study, process 
capability for thickness, weight and 
porosity tolerances was determined 
for each of the half-dozen types of 
plate manufactured. Investigation 
showed variations in incoming pow- 
der density and in operator techni- 
que to be the major areas for im- 
provement. 

Powder density variation was the 
first problem tackled. With an as- 
sist from Cleveland Graphite’s chem- 
ical and metallurgical laboratories, 
it was found that in a typical plate 
weighing 100 grams, variations in 
powder density alone could cause 
a 6.9 gram range in weight. Even 
from top to bottom of a single bar- 
rel, random-selected from incoming 
shipments, powder density varied 
by as much as 1.3 grams per cu. in. 

Based on these findings, Quality 
Control developed a system of grad- 
ing incoming shipment, to make new 
groupings by raw powder density. 
Charts were designed indicating the 
correct mold depth to be used for 
each of these groupings, and opera- 
tor training programs were put into 
effect. With new quality standards 
and inspection methods, a commer- 
cially acceptable product is now 
produced. 

One area of considerable Quality 
Control attention has been the scrap 
and rework reporting system. Over 
the last few years, the department 
has developed a comprehensive sys- 
tem using IBM card coding com- 
bined with daily scrap and rework 
tickets completed each shift. 

Aim of the system is to pinpoint 
the source of scrap and rework to 
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Fig. 4. Typical machine chart kept 
for all operations running under 
statistical sampling inspection. 
Point ‘‘A’’ shows part out of con- 


provide the basis for intelligent man- 
agement decisions. Scanned first by 
Quality Control, so that any unusual 
items may be brought immediately 
to the manufacturing supervisor’s at- 
tention, daily scrap and rework tal- 
lies are IBM-coded in the following 
ten-digit form: 
1) Causal code 
2) Last (costing) or reworking op- 
eration 
3) Shop order number 
4) Pieces rejected for scrap 
5) Pieces rejected for rework 
6) Pieces rejected for deviation 
7) Dollar scrap value 
8) Hours reworked 
9) Pieces reworked 
10) Pieces OK 
The causal code is a seven-digit 
system, developed to be common to 
all departments, showing section 
and machine center charged, loca- 
tion of the defect on the part, and 
the types of defect. These IBM cards 


trol limits, though within print 
tolerances, and a machine adjust- 
ment. Note that this occurred fol- 
lowing a tooling change. 


are consolidated into a variety of 
reports to management, going to de- 
partment heads, manufacturing en- 
gineering, costing, and to Quality 
Control. 

Weekly, monthly, six-monthly and 
yearly reports are prepared from the 
cards. The weekly reports are avail- 
able fast enough to show any de- 
parture from historical trends in 
time for immediate remedial action. 
Historical records provided by the 
longer-term reports are invaluable 
for analysis work. 

Under Vic Pasquale, chief Quality 
Control engineer, Quality Control 
engineering, then, has the following 
main duties: development of vendor 
and customer certification, setting of 
inspection standards and sampling 
plans, development of - statistical 
quality data, machine and process 
capability studies, in addition te 
manufacturing trouble shooting and 
scrap and rework analysis. 





~~ = ff & = 


mie 2 ee oe Se a eee ae. wee 








os 


C19 8 fe Pe be bs 











MAY 1959 


Inspection 

Cleveland Graphite’s inspection 
department, under John Smith, chief 
inspector, has the responsibility of 
administering all in-process controls. 

First area of the inspection depart- 
ment’s interest is receiving inspec- 
tion, set up as an integral function 
to help provide co-ordinated records 
on vendor quality for the purchas- 
ing department and also to give the 
vendor history necessary for sound 
incoming sampling procedures. 

A substantial portion of receiving 
inspection’s workload involves 
checking steel and bronze strip— 
principal items of process raw ma- 
terial. This operation has been re- 
vised for all close tolerance mater- 
ials to combine continuous elec- 
tronic gaging with integrated chart- 
ing. Vendor history is used as the 
pasis for sampling, and charts give 
unarguable evidence for rejection of 
poor-quality shipments. 

Other process materials are in- 
spected using various statistical 
sampling plans. In some cases, ven- 
dor certification plans are in effect. 
The inspection section’s main efforts, 
however, are concentrated in the in- 
process phases of production. La- 
boratory checks, patrol inspectors, 
control chart inspection, final in- 
spection and outgoing sampling 
are the main divisions of activity. 

In-process inspection has been 
geared wherever possible to the con- 
trol chart techniques already re- 
ferred to. The charts set the control 
limits for each operation. An inspec- 
tion department chart girl, servic- 
ing a number of machines, takes 
five pieces every 15 to 30 minutes, 
depending on operation history. Val- 
ues of these samples are plotted on 
the machine charts. 

Thus a current record of produc- 
tion quality is kept. Any tendency 
toward out-of-control production can 
quickly be recognized, its cause de- 
termined and corrected. As shown 
in Figure 4, the charts contain space 
for notes on machine adjustment and 
other pertinent information. 


The charts are kept at each ma- 
chine, giving department supervis- 
sion and other management per- 
sonnel an instantaneous picture of 
current machine performance. In 
common with other quality records, 
they are retained in storage for a 
year and a half. But they are es- 
sentially used as working produc- 
tion tools; their “take action” ad- 
monition is observed by each shift. 
Analysis of chart information by 
inspectors and other supervisory 
personnel has been simplified and 
speeded by the development of a 
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Fig. 5. This Cleveland Graphite 
quality analysis calculator solves 
all process control charting and 
evaluation problems without neces- 
sity for calculation. 


circular logarithmic quality analy- 
sis calculator, designed by the qual- 
ity control department. This device, 
Figure 5, in addition to eliminating 
time-consuming calculations, makes 
it possible for non-mathematically- 
trained personnel to perform the 
necessary quality computations. 

The inspection department’s other 
significant records include running 
quality history charts. These show 
the percent defective production 
month by month for each machine 
center, and are displayed promin- 
ently on the production floor. They 
serve as a constant quality reminder 
to operators as well as supervisory 
personnel. 


Close functional cooperation is ob- 
served between in-process and out- 
going sampling inspection. Informa- 
tion developed during outgoing 
sampling’s quality audit is used not 
only in customer certification pro- 
grams, but is fed back into the pro- 
duction line for departmental use. 

Working with Quality Control and 
the gage section, one of the inspec- 
tion group’s main efforts has been 
to eliminate as much as possible of 
the human variable from the inspec- 
tion function. 


At various key machine opera- 
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Editor’s note: We have scrounged a few 
of these handy-dandy calculators. If 
you'd like one (while they last, that is) 
send me a request on your ae 
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tions, automatic control charting, 
Figure 6, is being installed to re- 
cord quality, thus freeing the in- 
spector to concentrate on the job of 
sampling. These charts can be fur- 
nished to the customer as an inte- 
gral part of quality proof under a 
certification program. 


In an experimental broaching op- 
eration now under study, one fur- 
ther step has been taken. Under nor- 
mal practice, the operation would 
require an operator, and the part- 
time services of an inspector for 
sampling production, making ma- 
chine adjustments, and charting pro- 
duction quality for several machines. 

In this installation, in addition to 
the adoption of automatic contin- 
uous charting, the gaging system has 
been arranged to control machine 
tolerances by feeding information 
back into the machine as parts are 
gaged. This continuous tooling ad- 
justment automatically keeps the 
product within control limits, in this 
case 0.0004”. 

Gaging philosophy at Cleveland 
Graphite is centered around the use 
of indicating, direct-reading instru- 
ments. All types of gages, mechan- 
ical, air, electronic, and X-ray, are 
used. In many cases, this section 
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builds its own gage equipment to 
suit its operations, Figure 7. 

The gage section itself is staffed 
with expert instrument repairmen, 
and is located in a central position 
on the manufacturing floor in air- 
conditioned, hu midit y-controlled 
rooms. 

It carries on complete gage eval- 
uation programs before new instru- 
ments are purchased, handles gage 
maintenance and repair, gage in- 
spection and gage calibration, result- 
ing in determination of gaging meth- 
ods and control equipment. In addi- 
tion, it is responsible for gage set- 
ting services in all manufacturing 
areas. 

Results of its work have included 
the plant-wide adoption of indicator 
gages, gradual replacement of many 
mechanical gages by air-operated 
units, and, most recently, the adop- 
tion of a general-purpose gage pro- 
gram to replace former single-pur- 
pose fixed gages. 


Quality Field Engineering 

Even the best control procedures 
cannot produce satisfactory results 
unless means is provided to build 
in an accurate, up-to-date picture of 
customer needs. At Cleveland 
Graphite, this gap is filled by the 
quality field engineers. Reporting di- 
rectly to the Quality Control mana- 
ger, they provide a direct link be- 
tween production line and customer. 

Cleveland Graphite has entered 
quality certification programs with 
many of its customers. Based on 


Fig. 6. Used at outgoing bushing 
sampling, this automatically chart- 
ed hydraulic gaging system elimi- 
nates human variable from normal 
charting procedures, providing per- 
manent, accurate records of prod- 
uct quality. 
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Fig. 7. A typical Cleveland Grap- 
hite-built indicating hydraulic gage, 
used for checking bushings under 
pressure. Hydraulic pressure is ap- 
plied with the hand lever, read on 


MIL-STD-105A, Dodge-Romig tables 
or other accepted sampling proced- 
dures, they help reduce inspection 
cost for the company and its cus- 
tomers. At the same time, they pro- 
vide a sound basis for Quality Con- 
trol. Acceptable quality levels are 
agreed on, and standard sampling 
and inspection plans are followed. 

Sometimes, quality field engineers 
may find that a quality problem 
stems from variables in the custom- 
er’s assembly techniques rather than 
from Cleveland Graphite control. 
Another quality problem may in- 
volve a methods change, different 
inspection standards, or even a mo- 
dification in part design. It’s the 
quality field engineer’s job to ana- 
lyze the problem, and negotiate a 
solution. 

In addition, quality field engineer- 
ing has the job of gage correlation 
between Cleveland Graphite and its 
customers. Wherever possible, use of 
the company’s gages and gaging sys- 
tems is encouraged, in order to es- 
tablish and maintain conforming 
standards around which sound qual- 
ity procedures can be built. 

What of the future? In the last 
ten years, the adoption of Quality 
Control techniques has resulted in 
the reduction of the company’s in- 
spection costs by approximately 50%. 
Currently, including Quality Control 
and gaging, Cleveland Graphite’s ra- 
tio of total indirect inspection to di- 


t 
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the large rear dial. Bushing size is 
read on the front dial indicator. 
Accuracy, reproducibility and rug- 
gedness has made this type of gage 
a natural for in-process inspection. 


rect labor is 1 to 6.2, close to ideal. 

Further adoption of automated in- 
spection and other new techniques 
may better this ratio a little. “We 
certainly don’t feel that we’ve taken 
these programs all the way,” says 
Mr. Myers. “Where indicated by pro- 
cess economics, for example, we al- 
ready have further automatic qual- 
ity installations in the planning 
stage. 

“But of themselves, such ratios are 
of little importance. Any plant could 
show perfect quality in 100% of its 
shipments. To do so, if volume were 
maintained, it would probably have 
to add a new wing to house the 
additional inspectors it would need. 
And unit costs would soar. 

“On the other hand, you could 
place your emphasis on cost without 
considering quality. You could price 
your product below any on the mar- 
ket. Either course would be ridicu- 
lous. 

“But we can get very close to 100% 
theoretical perfection, and at reason- 
able cost, with a good, functional 
organization staffed by good people 
using modern mathematical techni- 
ques and modern equipment to de- 
velop good programs. Quality Con- 
trol’s real job is management—de- 
veloping the best possible methods 
to produce at or above the quality 
levels specified by the customer and 
at the lowest possible cost to him.” 
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QUALITY CONTROL OF 
CONTACT METERS 


A SSEMBLY PRODUCTS, INC., 
is the principal producer of a pre- 
cision-built, highly versatile control 
instrument—the meter-relay. While 
our Quality Control department is 
essentially straight-forward in its or- 
ganization and habits, as evidenced 
by the accompanying chart, our ap- 
proach to several more serious prob- 
lems may be of special interest. 

Considering our product from the 
standpoint of Quality Control, one 
will soon realize that we must cope 
with all the problems inherent in 
the manufacture of the ordinary pre- 
cision indicating meter, plus those 
peculiar to the locking contacts 
which are added to transform our 
meter into a highly sensitive control 
mechanism. 

Some of these problems are per- 
plexing, and because of “short run” 
condition, usually difficult to con- 
trol, but paradoxically, those most 
perplexing very often have the least 
bearing on accuracy and reliability. 
While a contact meter, Figure 1, 
is primarily intended to be an ac- 
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by Frank L. Ross 


Manager of Quality Control 
ASSEMBLY PRODUCTS, INCORPORATED 


curate, reliable measuring and con- 
trol instrument, it enjoys the dis- 
tinction of being the principal point 
of interest when it is finally in- 
stalled in a control console. This 
tends to focus our attention most 
sharply on the control of three ma- 
jor characteristics: appearance, ac- 
curacy, and long-term reliability, ar- 
ranged in the order of their diffi- 
culty. A different approach is used 
to control each of these characteris- 
tics. 

We have found that appearance 
cannot be controlled economically 
by waiting until all operations are 
complete and then scrutinizing the 
end product, because this will result 
in rejections of finished units which 
may demand considerable rework. 
This costs money, creates dissension 
between Inspection and Production, 
and adds nothing to the value of 
the end product. Worst of all, how- 
ever, it may impair product value 
due to excessive rehandling! 


Appearance defects start at the 
receiving room door. Therefore, we 


Chesterland, Ohio 


earmark the items which will affect 
appearance, and make certain that 
the vendors of these parts know 
what will not be acceptable. We 
then literally handle these items 
with kid gloves, following them 
through every operation, no matter 
how incidental, leaving necessary in- 
structions to guarantee very special 
handling. Some simple improve- 
ments in the early stages of the 
handling of these parts have not 
only saved us money, but, in sev- 
eral instances, have raised the qual- 
ity of appearance of the end product 
to a level never attained before. 


Accuracy is a tangible character- 
istic, but it can be no better than 
the equipment and standards used 
to guarantee it. A primary standard, 
related to the Bureau of Standards, 
is our “last word” in accuracy, and 
all other working standards are cor- 
related to it on a rigid schedule. 

A history of each working stand- 
ard is kept, showing its exact ac- 
curacy with respect to the primary 
standard. These records are kept in 











Fig. 1. The Quality Control pro- 
gram covering Assembly Products’ 
contact meter-relay is beamed at 
three major characteristics: Ap- 
pearance, accuracy, and long term 
reliability. 


a tickler file to assure that each 
instrument is checked at the proper 
times. Each secondary standard 
bears a card showing the date be- 
yond which the equipment should 
not be used, and should the verifi- 
cation of the unit be delayed for 
some reason, the operator is instruc- 
ted to discontinue its use. 


Long-term reliability assurance 
must be built on experience, whether 
acquired from “accelerated” life 
tests in the Environmental Test La- 
boratory, or from field data. When- 
ever possible a small production 
overrun is made so that a random 
sample may be selected, or occasion- 
ally an order for a fictitious cus- 
tomer is released through normal 
channels. These units are then free 
to be subjected to vibration, shock, 
temperature cycling, and operation- 
al life tests, and the data thus ob- 
tained may be considered represen- 
tative of the total production. 


Also, since our product lends it- 
self to in-plant use, it is used as 
widely as possible and complete re- 
cords are kept on length of time in 
service and operating conditions. In 
the event of failure, the unit is sent 
immediately to Engineering or Qual- 
ity Control for complete failure 
analysis. 


Another source of quality “feed- 
back information” is, of course, from 
the repair department. We not only 
100% inspect all out-going units, but 
also those returned from our cus- 
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tomers. Using a “keyed” reason-for. 
rejections list, we are able to supply 
Production and Engineering with the 
reasons for field rejections and the 
order of their occurrence. 


Another advantage to this pre 
repair inspection is that it will speed 
up the repair of a unit which has 
been returned for some very minor 
repair, as opposed to having it “wait 
its turn” behind those requiring ex. 
tensive repairs. 


Future plans for the Quality Pro. 
gram in our plant include a quality. 
incentive bonus based on the reduce. 
tion of rework caused by poor 
quality; a “Gallery of Horrible Ex. 
amples” which will give publicity 
to mistakes we would rather not see 
again; and a “Quality Improvement* 
suggestion box designed to bring out 
some hidden quality ideas from our 
production people. 


Although our Quality Program, in 
a formal sense, is relatively new at 
Assembly Products we are all be 
ginning to feel its “self accelerating” 
effects and are looking forward t¢ 
many rewards from it. end 





CLOSE TOLERANCE CONTROL FOR LATHE WORK 


For those turret lathe operations 
where extremely accurate longitudi- 
nal positioning of the cross slide 
tooling is required, the newly intro- 
duced Ladco gage offers a visual 
control of the universal carriage 
travel. 


Thus, in operations calling for 
closely held face-to-face or face-to- 
neck dimensions, the operator is able 
to turn out work to longitudinal 
tolerances of plus or minus 0.0005”. 
This applies, in fact, to any dimen- 
sions that depend upon accurate and 
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repetitive longitudinal positioning of 
the cross slide tools. As a quality 
control tool, the Ladco gage in 
creases dimensional accuracy of pro- 
duction and contributes to a redue- 
tion of rejected workpieces. 


Installation is easily made and re- 
sults in a saving of time and trouble 
in making job setups. The gage 
screws directly into the stop rod in 
place of the master stop screw. It 
does not limit the use of the adjust- 
able screws in the stop spool. 


The gage is so spring loaded that 
the longitudinal feed of the carriage 
is disengaged before the indicator is 
actuated. There then remains some 
0.040” of travel (against the spring 
pressure) within which the operator 
can bring the indicator to zero for 
final positioning of the carriage for 
the cross feed cut. 


For full details write The Lad 
Gage Co., Box “A”, Geauga Lake, 
Ohio, or Circle No. M-1. 
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CINCINNATI Layout Scribing Machine for 
making “bright line” drawings used in 
Projecto-Form grinding. Lines in the 
drawing are sharp and clear, uniformly 
.004” wide, permitting grinding accuracy 
within .0002”. Catalog No. M-1612-5 
contains data. 


KNEE TYPE AND BED TYPE MILLING MACHINES + 


DIE SINKING MACHINES 
* CUTTER AND TOOL GRINDERS + ELECTRICAL DISCHARGE MACHINES 


-..ON 
Projecto-Form’s 
VIEWING SCREEN 


'CINCISSNATI 
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Operator of Projecto-Form Grinding Ma- 
chine views a clear projection of the 
grinding action, enlarged 20 times. 


You're as near as the umpire when the TV lens zooms in close on 
the action. And with CINCINNATI Projecto-Form you're both manager 
and umpire in grinding profile shapes of cutting tools and die seg- 
ments. Projecto-Form’s viewing screen shows you exactly what’s hap- 
pening between the wheel and work . . . enables you to call the close 
plays within .0002” of theoretically correct profiles. 

Here’s how it works. A “drawing” of desired contour, 20 (or 40) 
times size, is cut on a glass plate coated with a tinted translucent 
emulsion. Mounted on viewing screen, this drawing furnishes a guide 
to which operator manipulates the wheelhead until the work image 
exactly matches the drawing’s bright lines. Extreme accuracy is 
facilitated in one operation; tedious hand finishing is eliminated. 

The most accurate drawings for the Projecto-Form are made on 
the Layout Scribing Machine shown at left. Complete data on both 
types of equipment is available in catalog No. M-1612-5. 


The Cincinnati Milling Machine Co., Cincinnati 9, Ohio 


CINCINNATI 





MILLING MACHINE DIVISION 
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FROM THESE REPRESENTATIVE CLEVELAND 
PLANTS, large and small, come the outstanding qual- 
ity control articles constituting this, our 12th Quality 
Control Feature Issue. 


Purposely, we have put Cleveland’s quality control 
foot forward because right on the heels of your read- 
ing these accounts of Quality Control — Cleveland 
style— you can adjourn to the 


13th Annual Convention 
of the 


American Society for Quality Control 


to be held in the Cleveland Auditorium 


May 25, 26, 27— 1959 


OUR 12th---THE ASQC’S 13th 


As we go to press, this event is 
shaping up to be the biggest con- 
vention in the history of the Amer- 
ican Society for Quality Control and 
its related National All Industry 
Quality Control & Production Ex- 
position. 


A Program of Broad Coverage 


There will be 59 one-hour sessions, 
plus six panel sessions of one and 
one half hours each, featuring more 
than 90 speakers presenting tech- 
nical papers on all that’s new in 
Quality Control. 

Among the items of special inter- 
est will be reliability and quality 
control in the job shop and in heavy 
industries. Automotive and continu- 
ous production processes will also 
be covered, as well as management 
training and inspection. A panel on 
electronic data processing will be 
featured. 


Department of Defense 
One of the most comprehensive 


programs of participation in any na- 
tional convention and industry trade 
is scheduled by the Office of Sec- 
retary of Defense. Not only will 
three divisions of the Defense De- 
partment, The Army, Navy and Air 
Forces, have large displays in the 
hall and one of the latest missiles— 
The Rascal—on public display on 
the Mall, but 14 key men from bases 
throughout the nation will be sent 
to the convention to take part in a 
“Department of Defense Quality 
Control Symposia.” 
Exposition Displays 

The exposition will be held in the 
big Exhibition Hall and will have 
the latest tools, techniques, methods, 
procedures, services and applica- 
tions of Quality Control. Of special 
interest are the latest gaging, non- 
destructive testing and data proc- 
essing devices. Many of the nation’s 
leading firms will have displays. 

The new staggered time schedule 
provides flexibility to registrants 


tor attending sessions of 
choice, and grants additional 


to visit the exposition and to become 
familiar with the many exhibits. — 


A sparkling innovation in a 


ance to the man-on-the-job has bee 
added to the convention program 


It is a “Shirt-Sleeve” inspe 


clinic. This clinic, held adjacent 


the exhibit area, provides the late 
“show-how” 


“know-how” and 


methods, tools, and techniques. Me 
chanical measurements, optical g 


ing, non-destructive testing, 


other fields will be presented b 


. 
SSIS) 


outstanding authorities from indus 


try, ordnance, research and s 


. 


ardizing agencies. These presents 


tions “go to the metal” to put ale 
swers in the hands of those respon - 
ble for insuring that their product 


stay sold. 


We are looking forward to mee 
ing you Quality People at the cof 


Lal 


vention. —The 
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YEARS - YEARS -YEARS AHEAD 


TORC-PAC—A REVOLUTIONARY ENGINEERING 
ACHIEVEMENT THAT WILL IMPROVE YOUR PROFITS 


There is noreason to hesitate about purchasing 
a Torc-PacO.B.1.just because it's ‘‘different."’ 


We know it's different! We planned it that way. 





The air-friction clutch and brake, for example, 
is the most improved press drive ever. So, of 
course, it's the most ‘‘different'’ press drive 
ever. Most of the wear that you can expect in 
a conventional clutch and brake simply can't 
happen in the Torc-Pac. It can't happen be- 
cause most of the initial pick-up load is ap- 


plied to the clutch friction plates by oil placed 


Clearing division of U. S. Industries, Inc. manufactures 
power presses of all types, Clearing-Axelson and Ciearing- 
Harrison lathes, dies and special tooling, and special 


equipment for the aircraft and missile industry 


ww 


in shear. The complete clutch and mechani- 
cally interlocked brake are sealed in oil and 
require no adjustment or maintenance what- 
soever. The friction plates are sintered bronze 
—a material which will last many years beyond 


the life of a conventional lining. 


The Torc-Pac is to conventional O.B I.'s what 
the electric light was to the kerosene lamp. 
We'd like to explain the many reasons why 
this is true. Call or write. We'll look forward 


to hearing from you. 


Write for further engineering ¥ * —— 
facts on Clearing's line . — 
of Torc-Pac O.B.1.'s 





4 Cl i | 
Caring DIVISION OF U.S. INDUSTRIES, INC 
6499 W. 65th Street, Ct igo 3 Hit 
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10 TonY Hydraulic LOW-PRICED 


This ALL NEW 10 TON UNIPUNCH PRESS with UNIPUNCH TOOLING punches holes in sheets, angles 
channels and extrusions plus notching operations . . . more economically and more efficienth, 
UNIVERSAL USE—may also be used for small stampings. 





I 
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® Simplicity of design (air-hydraulic) @ Minimum of moving parts 
® Operates at 10 tons from 80 Ib. air pressure @ 1%” ram adjust- 
ment @ 4" adjustable power stroke @ Foot operated control 
® No double stroking @ 13%” throat depth without gauging 
® Gauging from center of ram to the left 24” and front to back 
12” (punches to center of 24” sheet) @ Gauging equipped with 7 
adjustable stops— additional stops available and attached in sec- 


onds @ Optional gauging over 24” available. 
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See 


STANDARD PACKAGE OF 
UNIPUNCH TOOLING 


3 standard UNIPUNCH Hole Punching Units including: 
38 standard punches for .093” to 2.000" diameter round holes. 
76 standard die buttons for 20 gauge to }" thick mild steel. 
1 UNIPUNCH Hole Punching Unit (for up to ” mild steel) in- 
cluding : 
$ standard punches for .250” to .500” diameter round holes. 
10 dard die b for 3/16" to 4” thick mild steel. 
(Shaped punches and die buttons for above also available) 
1 5 x5 UNIPUNCH 90° Notching Unit: 
For notching up to 5” x 5” in 20 gauge mild steel. 
For notching up to 3” x 3” in 1/16” thick mild steel. 
For notching up to 1%" x 134” in 4" thick mild steel. 
1 combination stand, cabinet with drawer and shelf for convenient 
storage of UNIPUNCH TOOLING and 1 adjustable work light. 





UNIPUNCH PRESS and UNIPUNCH TOOLING 


ere an unbeatable combination for cutting costs. Showing the sew sirtgtal 
10 ton UNIPUNCH PRBS 


Write for ILLUSTRATED equipped with UNIPUNG 
CATALOG and PRICES Model 1258-5 Hole Pun 
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SUPERIOR’S Exelusive REMOVABLE CAP PINS 


Now costly die set smash-ups can be avoided with Superior’s removable 
cap pins. 

° In the event that foreign matter causes pin and bushing seizure . . . the 
socket screw pulls out of the retaining washer, then the matching taper of 

pin and cap act as a guide, preventing costly die damage as the punch 

holder is lowered by the press. 

A new cap is merely substituted and the die set is ready for production. 
(Precision manufactured of removable cap pins permits interchangea- 
bility of caps.) 

In addition, Removable Cap Guide Pins eliminate punch holder 
binding on guide posts when parting dies. The cap is removed from 
the pin merely by loosening a socket head screw which holds the cap 

in place. This frees the punch holder at the most critical point of the 

pin where it is apt to cock or bind. 





Matching 
Taper and Cap 
act as guides 
prevent 

costly se, Se ee Sb 


d ie remains intact. 
damage 








NOW on every 
Superior Die Set 
in diameters from 
1 1 ” 1, 
YY" upward at oo 


no additional cost. free 28 page As punch holder is lowered in 


press, cap and pin act as guide. 
catalog vig Replacing pin with a new cap 
Superior die puts die back into operation in 


sets and minutes. 


Case histories where die set ' supplies. 


smashups were avoided with 
removable cap pins furnished 

Representatives in these Principal Industrial Centers STEEL PRODUCTS CORP. 

Cedar Rapids, lowa Lansing, Michigan = Minneapolis, Minn. West Newton, Mass. 

Iv-9-0214 Fr. 1-1321 





upon request. 
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STATISTICAL BASIS 
OF ATTRIBUTE SAMPLING 


I N RECENT YEARS MUCH PUB- 
LICITY has been given to attribute 
sampling, presented however under 
various names, depending on the 
description of the attribute sampled 
(work, defective, ratio delay, etc.) or 
on some statistical aspect of the pro- 
cedure (random time sampling, etc). 
Because this multiplicity of terms 
describing the same statistical tech- 
nique is confusing to the layman, 
this paper attempts to present the 
logical and statistical basis of the 
technique under discussion. 
Purpose of Sampling 

The purpose of any sampling is 
to infer the statistical properties of 
the larger aggregate of N items (pro- 
cess, lot, work content) from the rel- 
atively small number of n items 
(sample size). This concept is based 
on the fact that, if the process is 
stabilized or controlled, it has a 
stable mean and standard deviation 
(o), and the sample mean and stand- 
ard deviation bear a definite re- 
lationship to the mean and standard 
deviation of the parent population 
(process). We are interested in these 
two statistics because they help us 
evaluate the process sampled in re- 
spect to some desired or assumed 
quality standard. 


Statistical Parameter 
By “statistical parameter” we 


mean the long term standard so re- 
liably established that additional 
sampling does not contribute mate- 
rially to its greater precision. Such 
parameters (true standards) are dif- 
ferentiated from their estimates 
(based on a relatively small amount 
of sampling) by the prime (’) sym- 
bo] attached to the respective sta- 
tistics. (X%’ R’ (Range), (o’, p’, etc.) 
Statistic 

By the term “statistic” we mean 
an individual value or count of the 
characteristic or attribute sampled, 
or the values generated by their sub- 
groups (samples) of n values (sam- 
ple size) or counts. Thus we have 
primary and secondary (calculated) 
statistics. 

In practice we are always inter- 
ested in the process parameters. 
They must be empirically estab- 
lished from the statistics generated 
by the process. 

Two Methods of Sampling 


Sampling is done either by meas- 
urement (of the values of X) or by 
the count of the attribute occurrence 
of the items in the n observations. 

In statistics, the occurrence of two 
mutually exclusive items, such as 
defective and effective, idle and 
working, etc., is described by the 
symbol c as the abbreviation of the 
word “count” or as np=c to empha- 
size the fact that the c attributes oc- 
curred in the sample of n observa- 
tions and that the empirical ratio p 
of the category studied, as an esti- 
mate of its true process value p’, is 
calculated as np/n. The sample oc- 
currence of the items exclusive of 
the category observed (np=c) is de- 
scribed by the symbol nq and equals 
n-c. The sum of np and nq must 
equal n, and the sum of p and q, 
or of p’ and q’, must equal unity. 
Thus the symbol q, which in qual- 
ity control is usually referred to as 
the ratio effective (good) in contrast 
with the ratio defective described 
by the symbol p, is also frequently 
described as 1-p. 

The two methods discussed are 
termed “sampling by the variable” 
and “attribute sampling.” Here, we 
are most interested in the latter. 
Attribute Sampling 

In attribute sampling we merely 
note whether or not the object or 
activity sampled conforms to some 
predetermined criterion. Statisti- 
cally, the qualitative aspect of these 
criteria is immaterial, although in 
quality control the attributes defec- 
tive and effective play the most 
prominent part. We are principally 
interested in the fact that if the true 
ratio of the category observed (p’= 
ratio delay, defective, idle, writing, 
etc.) is p’, the ratio of the combined 
remaining categories must be 1-p’=q’. 
For in sampling a work content, us- 
ually composed of several categories, 
we have as many ratios of p’ and q’ 
as the number of the predetermined 
categories. Except for this statisti- 
cally meaningless detail, “work sam- 
pling” and “product attribute sam- 
pling” represent the same method, 
regardless of the name used to rep- 
resent it. But even the two methods 
of sampling (by measurement and 
count) previously mentioned have 
more in common than suspected. 
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To illustrate this point, in Table 
1, a very probable distribution of 
1000 controlled values of X are also 
presented as 1000 non-measurable 
color or code attributes, A to G in- 
clusive. In presenting them in this 
manner, we can readily see that a 
single organized frequency distribu- 
tion of the measurable values is com- 
posed of k ratios of p’=f’/N. 

As the table is self-explanatory, 
attention is merely directed to the 
columns (7) and (8) which show the 
“theoretical” or “expected” occur- 
rence of the respective seven attri- 
butes. As they usually represent 
fractional or mixed number values 


by James V. Strela 
Staff Statistician 
THOMPSON PRODUCTS 
DIVISIONS 
THOMPSON RAMO 
WOOLDRIDGE INC. 
Cleveland, Ohio 


which are empirically unattainable, 
the generation of sampling errors is 
inevitable. This is especially true 
when the sample size is reduced to 
a small number, as in column 8, 
The sample size may be so large 
(column 7) that it is practically im- 
possible for it not to reveal even 
those attribute categories the p’ val- 
ues of which are small (A and G, 
p’=.02) or so small that the occur- 
rence of those attributes is an ex- 
ception rather than the rule (col. 8). 

Although we are not principally 
interested here in sampling by the 
variable, the mean and the standard 
deviation of the 1000 values in Table 
1 would be calculated as follows: 


(1) X=2fX/N = 2.000” = X’ 
zt’ (X — X) 
me gait. 
2X? __XY =o’ 
N 
In this case, the two statistics, X 


(2) g= 
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New drilling machine produces multiple 
hole patterns with absolute accuracy 





Built by Walter P. Hill, Inc., Detroit, 
Mich., this opposed-spindle drilling ma- 
chine has a flexible automatic system 
for positioning heads and table for pro- 
ducing hole patterns. To achieve the high 
degree of accuracy necessary, all compon- 
ents must continually operate on close 
tolerance. The ways, being exposed, are 
subjected to brutal treatment (falling steel 
chips, operator walking and standing on 
them) and consequently must have high 
wear resistant qualities. O-KNI-CO proc- 
essed hardened ways were selected to run 
against O-KNI-CO processed aluminum 
bronze wear plates. These ways are so hard 
(Rockwell 66 C) as to practically eliminate 
galling or scoring. 





Are you using flame hardened 
ways on your equipment? 

If you are, the chances for scoring, galling 
and general wear are increased due to the 
variation in depth and quality of the hard- 
ening characteristic of this type of heat- 
treating. Since The Ohio Knife Co. first 
offered O-KNI-CO processed hardened 
ways some years ago, O-KNI-CO ways 
have become first choice with builders of 
quality machine tools. Special analysis tool 
steel of any thickness is bonded to a soft, 
tough, easily machinable steel. This pro- 
duces a way that will not warp or bow. 
Special O-KNI-CO hardening process (65- 
66 Rockwell C) to the full depth of the 
tool steel, along the entire length of the 
way, develops fantastic wear-resistant qual- 
ities. The result is continuing accuracy of 
the machine under severest work loads. 








0-KNI-CO blades now standard equip- 
ment on most centerless grinders 

Phenomenally long life of Ohio Knife Co. 
centerless work blades and guides makes 
them No. | on the blade parade. Extreme 
hardness, high finish, close tolerance, keeps 
them in operation on high production 
schedules. Made of tungsten carbide, high 
speed steel, cast alloys or iron. Non-metal- 
lic tips available. Special contours, angles 
or shapes made to suit requirements. 





The Yoder Co., Cleveland, Ohio 
watch slitting costs decrease 


Continuous slitting operations with an 
absolute minimum of downtime for re- 
grinding slitters is a major factor. Slitters 
made by The Ohio Knife Co. are widely 
used in this operation. Made to exacting 
metallurgical specifications, special heat- 
treating, careful grinding and finishing to 
tolerances of plus or minus .00025 or more 
are reasons why they are selected by The 


Yoder Co. 
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O-KNI-CO Composite Die Sections on blank and 
pierce die for 4’ x 6’ refrigerator at Ready 
Machine Tool & Die Co., Inc., Connersville, Ind. 


A new way to build your dies 


You simply order from our large stock 
of Composite Die Sections. They are cut 
to your required length or in bars 125” 
long. There are eleven standard cross 
sections with both wide and narrow lands 
available. 

You buy them at a price far below what 
it’s costing you to make them yourself. 
You receive them with cutting or forming 
edge already hardened, machined and 
ground. The soft 
steel backing, to 
which our spe- 
cially hardened 
tool steel is clad, 
can be drilled 
quickly and eco- 
nomically for 
dowel and screw 
holes. Adjustments for wear are equally 
simple. Hundreds of companies who have 
switched to OK Composite Die Sections 
for Cutting, Trimming and Forming Dies, 
report great time and money savings, plus 
longer die life. New bulletin on OK Com- 
posite Die Sections and Clad Aluminum 
Bronze Wear Plates available. 





O-KNI-CO Die Section 
showing tool steel bonded 
to mild steel backing. 


technical literature available. 
Check off—mail coupon today. 


THE OHIO KNIFE CO., Dept. LL 
Cincinnati 23, Ohio 


Gentlemen: Please send me free copy of: 


(0) HARDENED WAYS—Seven Cross Sections 
in over 60 sizes. 


(C0 SHEAR BLADES. 


CJ SLITTING—A Basic Guide for the New 
Operator. 


NAME 









COMPANY 





ADDRESS 








CITY. 
7533 
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Fig. 1. 


and a, are elevated, so to speak, to 
the rank of the process parameters, 
(® and o’) because of the relatively 
huge sample size (N=1000), and the 
evidence of control delineated by 
the symmetry of the bell shape of 
these values. On the basis of these 
two statistics we can say that the 
process range which contains 99.73% 
of the process values is equivalent 
to the 60 spread and that these 
values are positioned within the 
X¥+3o and thus range from 1.99665” 
to 2.00345” or from 1.997” to 2.003” 
in terms of the unit of i=.001” 
prevalent in machining operations. 
Thus if the process specification (sp) 
is 2.000”+.002”, we would infer that 
the process is properly set at the 
specification mean (X’,,), but that 
if this large sample is a good exam- 
ple of its process pattern, 2% of its 
values are undersize (category A) 
and 2% are oversize (category G). 
We are principally interested in em- 
phasizing these facts to point out 
that the frequency distribution of 
the dimensional values represents 
one, two, or three ratios of the qual- 
itative values of X, depending on 


whether or not the process X+3o 
is contained within the specification 
limits (X’.»>+% Tol. = 2.000”+.002”). 
This, then, shows that sampling by 
the variable generates a series of 
the ratios of p of the attributes on 
the scale of X, which is also the 
scale of quality. 


Statistics Derived by Attribute Sampling 
In attribute sampling the follow- 


ing facts are of special statistical 
significance: 

1) If the process p’ and q’ values 
are stable, the expected average 
occurrences of the two mutually 
exclusive attributes are np’ and nq’, 
respectively, as the two arithmetic 
means of the n+1 terms of the bi- 
nomial (p’+q’)" in which the symbol 
n again represents the sample size. 

2) The individual terms of this 
distribution as the probabilities of 
the occurrence of the r results, such 
as r—0, 1, 2, 3,...n defective and 
n-r effective, for example, are cal- 
culated as C", pq”. This formula 
plays a very prominent part in the 
design of the “acceptance sampling 
plans” for which we wish to de- 
termine the maximum occurrence of 
some attribute (defective) as the 


Data Sheet for np, p, %p, and c. Control 
chart values based on samples of n = 50 pieces. 


limiting value. This number, re- 
ferred to as “acceptance number” 
and described by the symbol ¢, is 
usually so determined that the sum 
of the probabilities of the above 
mentioned results of r=c “or fewer” 
(Pe or tewer) totals .95 or 95%; thus 
the plan limits rejecting the lots p’ 
defective to 5%, referred to as the 
“producers risk,” («). In work sam- 
pling or process attribute sampling 
the 20 or 30 control limits have an 
analogous purpose, because the mean 
+30 or +20 limits of the statistics 
generated contain 99.73% and 95.45% 
of their values. 


3) The o’,p of the binomial distri- 
bution is np’q’ —YVnp’ (i—p’) as 
the parameter. Consequently, _ its 
empirical estimate (on) is Ynpa= 
Vnp(U1—p). Thus, by adding or sub- 
tracting the 30’,, or 3on, to or from 
the expected average np’ or to or 
from the empirical average nf, we 
determine the control limits for the 
occurrence of categories sampled. 


4) From the count of the sample 
occurrences of the work or process 
categories we can generate sample 
ratios or percentages which lend 
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For Sharpening / Point Drills and other 
End Cutting Tools 
CAPACITY— 3/35. TO 3/," DIA. INCLUSIVE 


TAKE ADVANTAGE OF 
THESE FEATURES OF 
I POINT DRILLS 


% SELF-CENTERING 
¥% LONGER TOOL LIFE 
% GREATER ACCURACY 


¥ FINER FINISH 


i @ 
PATENT APPLIED FOR 


IN ADDITION TO DRILL POINTING, THE WELDON 
MODEL / RELIEVING FIXTURE IS IDEALLY SUITED 
FOR SHARPENING OTHER TYPES OF CUTTING 
TOOLS SUCH AS: 


TAPS 


WELDON COUNTERSINKS AND DEBURRING 
TOOLS 


STEP TOOLS, ETC. 


SHOWING MAGNIFIED VIEWS OF THE S/ POINT SEND FOR DETAILED INFORMATION: 
GROUND ON WELDON MODEL / RELIEVING WELDON DISTRIBUTORS THROUGHOUT U.S.A. AND 
FIXTURE CANADA CARRY COMPLETE STOCKS TO SERVE YOU 


3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 
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Terret Lathes «+ 


JONES & LAMSON 


TOOLING & PRODUCTION 


CAL COMPARATORS 


Rapid inspection Between Operations 
Keeps Quality High, Scrap Low 


Things start to happen when J & L Optical 
Comparators are put to work on production 
line inspection. Parts — even the most intri- 
cate ones — are inspected more easily and 
more rapidly than ever before. Measurement 
is precise to .0001”. Parts which undergo 
several operations are speedily checked at each 
stage of manufacture. Any errors present in 
production operations are instantly revealed. 


Fay Automatic Lathes « 


Milling & Centering Machines 


As a result of all this, production flow is 
faster and surer, product quality is kept on 
a higher level, and scrap volume takes a 
nose dive. 

Investigate the possibilities that lie in using 
J & L Optical Comparators in your manufac- 
turing. Send for our latest Comparator Cata- 
log. JoNEs & LAMSON MACHINE COMPANY, 
519 Clinton Street, Springfield, Vermont. 


¢ Optical Comparators « 
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themselves to the same control chart 
analysis as the primary statistic 
np=c. Below, recapitulation of these 
facts is presented in terms of em- 
pirical data; in practice we never 
know the parameters p’ and q’. 

(3) np =c= Frequency occurrence 
or count of the category (defective, 
idle, filing, etc.). 

(4) c/n=np/n=p= Sample ratio 
of the category as an estimate of its 
true, but unknown, value p’. 

(5) 100%p = %p = Percentageofthe 
sample category as an estimate of 
the unknown process %p’. 

5) If we average the m statistics 
described above their statistical 
character remains intact, but they 
become more representative. In oth- 
er words, with the increasing amount 
of sampling the precision of the pro- 
cess parameter estimation increases, 
but not arithmetically. This fact is 
reflected in the formulas for the o 
of the two secondary statistics gen- 
erated by the primary statistic. 

(6) on = Vnp q = Ynp(1—p) = The 
unit of absolute variability which 
decreases with the increase of n, p’ 
or both. 

(1) 6) = w/n = VnVPG/n= VPG/ 
¥n=VpCU-D)/ Yn 

(8) 6%, = 100%o, = V DB %G/Vn = 
¥%p(100% — %p)/Yn 

The (7) and (8) represent the units 
of relative variability which de- 
crease inversely with the Yn. By in- 
ference, therefore, to double or tre- 
ble the relative precision of the cate- 
gory estimations we must increase 
the amount of sampling four and 
nine times, respectively. 

6) The +3o of the respective sta- 
tistics about their average represent 
the upper and the lower 3o limits, 
usually referred to as the control 
limits. They are designated as U.C.L. 
and L.C.L. the subscript to which 
describes the statistic charted. They 
are also called the 99.73% “confi- 
dence limits.” This name was given 
them because if the statistics chart- 
ed are generated by a controlled 
process, we may say with confidence 
that 99.73% of them will be contain- 
ed within the range of those limits. 
The 20 limits about the mean corre- 
spond to 95.45% confidence limits. 
By the application of the areas un- 
der the normal curve within deter- 
minable units of the standard devia- 
tion of the statistics processed about 
their mean we can determine the 
range of any arbitrarily chosen con- 
fidence limits. And by the applica- 
tion of the formulas for the o of the 
respective statistics, we can also cal- 
culate the required sample size for 
the desired relative precision of the 
category p’ estimation. Emphasis is 
on the term “relative precision,” be- 
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TABLE | 
SEVEN ATTRIBUTES REPRESENTED BY 1000 ITEMS OF SIZE, COLOR, OR CODE 
(1) (2) (3) (4) (5) (6) (7) (8) 
Attribute Category Rep ted f’ in f’'/N I-p’ Expected occurrence 
by np’ =c’ in sample of 
Size Color Code N=1000 =p’ =q’ n=500 n=5 
1.997" ° Yellow A 20 .02 .98 10 10 
1.998” Blue B 70 .07 93 35 35 
1.999” Red Cc 200 .20 .80 100 1.00 
2.000” White D 420 42 58 210 2.10 
2.001” Green E 200 .20 .80 100 1.00 
2.002” Brown F 70 07 93 35 ae 
2.003” Natural G 20 .02 .98 10 10 
1000 1.00 500 5.00 
Z’—N 2p’=1 =np’=n =np’=n 








cause in sampling there is no abso- 
lute precision. 

Tables and nomographs as aids in 
the calculations mentioned or for 
their graphic solution are available; 
however, in this brief paper they 
cannot be presented. 


Administrative Aspects 
Although the statistical aspect of 


any attribute sampling is the same, 
the administrative aspect is consid- 
erably influenced by the type of the 
attributes sampled. In sampling the 
product quality the problem is 
greatly facilitated by the fact that 
only two attributes are involved 
(defective and effective), whereas in 
work sampling several categories are 
simultaneously studied. Also, since 
the work content varies consider- 
ably, special data forms must be de- 
signed for the individual studies; 
random time selections must be de- 
termined, observers trained, etc. And 
because the determination of the 
preselected categories requires inti- 
mate knowledge of the work con- 
tent, difficulty sometimes arises in 
that phase of the procedure. 


Charting Statistics of Attribute Sampling 
Figure 1 illustrates control chart- 
ing of three statistics generated by 
attribute sampling of an imaginary 
work content composed of four cate- 
gories, A to D inclusive, by a single 
graph for each of them. This is ac- 
complished by mere conversion of 
the scale of the np=c occurrences 
into the scales of the generated ra- 
tios or percentages. To be sure, in 
practice we would chart only one 
statistic. However, in this paper we 
wish to emphasize that the three 
control charts serve the same statis- 
tical purpose and that by using the 
one which involves least computa- 
tional effort administrative economy 
is attained. The np chart serves this 
end because it requires charting of 
the counts of the categories. 
Incidentally, the same economy is 
attained in dimensional control by 
charting the totals (T) of the n val- 
ues of X instead of their averages X. 
For the average, calculated as the 


=X/n, is also a ratio and thus a 
secondary statistic. These economies 
are considerable because they reduce 
the m divisions required to obtain 
the m ratios of p or the m averages 
of X instead of a single eventual di- 
vision for the calculation of the cen- 
tral. line of the respective control 
chart (The =np/m=np, np/n=D; 
2T/m=T, T/n=X,_ customarily 
calculated as =X/m, is preceded by 
m divisions of =X/n.) 


Clinging to such uneconomical 
practices because quality control 
literature revolves about them is 
contrary to the basic tenet that the 
value of quality must be appraised 
against its cost. As these techniques 
serve the same statistical purpose, 
their choice should be dictated by 
economic considerations rather than 
by established precedent. 


To keep these facts in mind, we 
may think of the relationship be- 
tween the np, p, and %p charting as 
seeing the same picture of the var- 
iability pattern by the naked eye 
(np=c) or by the reducing or mag- 
nifying glass (p or %p); the sample 
size n having a function analogous 
to the focus of a lens. Similarly, 
charting the individual n values of 
X represents the variability pattern 
as it is, while charting the averages 
(ratios) represents seeing the pic- 
ture through a reducing glass. Chart- 
ing of the totals represents seeing 
the picture of the averages magni- 
fied by the sample size n or the pic- 
ture of the variability of the indi- 
vidual values magnified by the Yn. 
This fact is reflected in the following 
relationship: 

(2) o.=V2fX’/n) —X 

(9) ox=ox/Y¥n 
(10) or =nox = Yn ox 
In other words, these relationships 
are analogous to those presented 
for the relationship of the three 
statistics generated by attribute sam- 
pling. Keeping these facts in mind 
is conducive to the most economical 


selection of statistical techniques. 
end 
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| CLEVELAND 


6 FLUTE 
HEAVY DUTY END MILLS 








@ For heavy duty applications which re- 
quire larger radii in pocket bottoms 
and corners. 


Can be operated at higher feeds than © 
2-flute end mills, with less vibration 
and tooth impact. 


e Will remove maximum amounts of 
metal with a minimum of cutting edge 
wear. 


e Give superior performance in both 
plunge cutting and traverse cuts. 





Special surface treatment Heavy web construction Teeth are machine notched and relic, 


on precision grinding equipment 


« => 
* % 






Two teeth ground to center and four teeth relieved clos 
to center, to provide adequate plunge cutting and 


practically 6-flute cutting on traverse cuts 






The complete line of 


CLEVELAND 


HEAVY DUTY 
END MILLS 
with DUO-DRIVE Shanks 





For removing the maximum amount 
of metal at high feed rates, with 
minimum cutting edge wear. 







2 FLUTE 3 FLUTE 4 FLUTE 6 FLUTE 2 FLUTE 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
for CLEVELAND < Quality Tools... prompt delivery from stock 


4 62 OF OF DAS DD OF. OB DI ao ty bb) - 5 6 & A ol oy 
1242 East 49th Street - Cleveland 14, Ohio 


Stockrooms: New York * Atlanta * Cleveland * Detroit * Chicago * Dallas * Los Angeles * San Francisc« 
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Precision Requires Gages to Suit the Job- 
that’s why FEDERAL offers such a variety of Gages! 

















’ Specially shaped arms of various Just any gage is not good enough. Some dimen- 
Inside and i cea - sions require a higher degree of accuracy than 
Outside sig te others. And some dimensions cannot be reached 
CALIPER spots or get directly. Still others need ranges or adjustments 


around ob- 


GAGES . praca oo to give greater gage capacity. 


It’s easy to check a dimension with a Federal 
Gage — and it’s the quickest and least expensive 
way. Just call Federal and get the right gage for 


: your job. 
pemnpetsce _, FEDERAL PRODUCTS CORPORATION 
*ra9P-20 . 9235 Eddy Street, Providence 1, R. I. 


1” to 3" 


HOLE LOCATION ALL TYPES OF 
fey Wed a3 Many styles and sizes, for THICKNESS 
portable and bench use, 


Series 205 Gages accurately check hole GAGES 




























location and _ concentricity. 
Also adaptable to applica- Model 22P-20 Model KP-120 
tions involving hole Deep Throat, Deep Throat, Portable 
=wes and surface relation- Long Range 
| ships. 


Typical Series 205 Gage 


: Ne Models) 


Squareness and loca- 
tion of holes in three 
mating parts of pump are 
checked to determine align- 
ment within .0001”. 





Model 26P-7 
Hand-Grip 


BENCH TYPE 
THICKNESS GAGES 
and SMALL COMPARATORS 
















Model 57B-1 


Long 1” Range Model 130B-9 


Electronic Compar- 
ator, Ball Bearin 
Detects one mil- 
lionth, 


Model 691B 
Deep throat. Weight, 
for compressible mate- 
rials, assures uniform 
measuring pressure. 





Model 136 : 
1.D. — O.D. Electronic 
Master Comparator De 
tects one millionth. 


MANY OTHER TYPES § 


Send for Catalog 


AK FEDERAL Foe SEE 





Model 358-8 
Adjustable Table 









Whatever You Need in Gages... 
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RADIUS FORMING 
TOOLS 


“TRU-LINE” PROFILE 
DRESSING TOOLS 


IMPREGNATED 
DRESSING TOOLS 


STANDARD 
DRESSING TOOLS 


“TRU-THREAD” 
THREAD 
DRESSING TOOLS 


DIAMOND 


GRIT TOOLS 
FOR THREAD DRESSING 


INDUSTRIAL 
DIAMONDS 


Original Diamond Grit Tools 
Offer Good Savings in Many Uses 


Grit-type diamond tools, originated in our laboratories and brought to their highest 
development under the name Tru-Grit®, have definite characteristics which result 
in big savings in many wheel dressing applications. 

Tru-Grit® Diamond Tools are built with a unique saturation content of whole, 
fine quality, natural diamonds carefully graded for uniformity in size and shape 
and uniformity in cutting power, wheel finish and product finish. 

With about half the infeed and twice the traverse rate of conventional single 
point diamond tools, they produce satisfactory finishes over a much longer tool life 

Normally, they need little or no attention and their notable successes include 
uses in automated processes. Where logically applied they deliver important savings 
in down time, wheel cost, diamond cost and production cost per piece. 

The specialized experience of our engineers is freely at your service and yout 
inquiries are invited. 


WHEEL TRUEING TOOL COMPANY 
37-3200 W. DAVISON AVE., DETROIT 38, MICHIGAN 
ESTABLISHED 1910 
Southwestern Plant: Dallas, Texas 
Distributors in Principal U.S. Cities—Agents Throughout the World 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 
33 West Street, Bloomfield, N. J. 


WHEEL TRUEING TOOL COMPANY OF CALIFORNIA 
5560 Alhambra Ave., Los Angeles 32, California 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 


575 Lenglels Ave., Windser, Ont. CIRCLE INFORM-A-GRAM KEY 





MAY 1959 65 


TEAMED FOR 
PRESS ROOM 
EFFICIENCY 


U. S. Automatic Press Room Equipment is made to 
team perfectly with your present presses. All units 
are engineered and built solely to increase the effi- 
ciency of your presses —to bring you the savings 
which result from the use of coil stock. 











U. S. mechanical driven Slide Feeds have long been 
recognized by users as the most accurate automatic 
feeds on the market. They are built in a range of 
sizes with width capacities from 114” up to 27”, and 
all sizes can be teamed with matched Plain Stock 
Straighteners. 


Where wire of round or irregular cross-section is to 
be fed, U. S. Slide Feeds are supplied with Two-way 
Wire Straighteners. 


For certain applications, where roll feeding is desir- 
able, U. S. Roll Feeds are available in either single 
or double types. 


: Whether you are working with .020” wire or wide 
Se a flat stock, when you have U. S. equipment you have 
the perfect team for both short and long run jobs. 


highest 
h result $S-24-8 Plain Straightener, mounted 
on a straight side press to feed 
from left to right. This combina- 
tion is capable of handling stock 
- Whole, up to 24” wide — maximum length 


ff i r. 
d shape of feed is 24 


SF-2424 U. S. Slide Feed with an 


| single 
ol life. 


include 
savings p Hw 0 D U Cc T Ss 


d your 


Slide Feeds 
Roll Feeds 

Stock Straighteners Model SF-1 U. S. Slide Feed with match- Model RF-1212 U. S. Double Roll Feed 
Stock Reels ing Plain Straightener, for stock widths (Racks and Pinion Type). Capacity: for 
Stock Oilers up to 24%4”— maximum length of feed 4”. material up to 12” in width, feed length 
Coil Cradles adjustable up to 12”. 


Die Sets Complete information about U. S. Automatic Press Room Equipment is yours 
Multi-Slides® by asking for Bulletin No. 85P 
Multi-Millers® 


Wire Straighteners U. Ss. TOOL COMPANY, INC. 


Combination Cradle Straighteners 


Combination Reel Straighteners AMPERE (East Orange) NEW JERSEY 
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HEMCO cChrome-Process Gages 


HAVE WHAT IT TAKES IN 


CHROME THICKNESS* 


AND HARDNESS** TO 


OUTWEAR OTHER GAGES BY 200% TO 400% — CUT GAGING COSTS BY 60% 
* Average Chrome deposit of .0007 ** 69 to 72 Rockwell C 


Unconditionally Guaranteed Not To Chip or Peel! 


You can figure that your gage costs are twice as much 
as they ought to be if you are not yet using HEMCO 
CHROME-PROCESS GAGES. In terms of wear life, the 
cost of unconditionally guaranteed HEMCO CHROME- 
PROCESS GAGES is at least half of what you are now 
spending. 

The wonderful part about it is that you sacrifice 
nothing in making these savings, — you actually get a 
better gage, one that has the better “feel” that only 
smooth, hard, thick chrome can impart. More precise 
work is done with HEMCO CHROME-PROCESS 


HEMCO CHROME-PROCESS GAGES are produced in a modern 
plant with the finest of facilities under ideal controlled conditions. 


You will appreciate HEMCO service as much as you will the product. 


H.E.MORSE 69, 


GAGES because they are in themselves so accurately, 
beautifully precise. 

HEMCO CHROME-PROCESS GAGES are proving 
themselves every day in hundreds of applications, — 
under the most exacting circumstances as well as under 
mass production requirements. All types and sizes of 
standard working gages are promptly available from 
your nearby HEMCO distributor. For special gages, the 
HEMCO CHROME-PROCESS is ideally applicable. 
Your inquiry is solicited. 


Write For Catalog 
H.E. MORSE COMPANY 


HOLLAND, MICHIGAN 


Sole Producers of Hemco Chrome-Process Gages 
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EXPLOSIVE 
FORMING 


E/xPLosive FORMING has re- 
placed conventional forming meth- 
ods for some operations, it can be 
cheaper than the other methods, it 
can be just what the metallurgical 
doctor ordered for working “exotic” 
metals, and it can be safe. Yet, it 
doesn’t and won’t rule out conven- 
tional forming and shaping processes 
such as pressworking and spinning. 

This is the consensus of a panel of 
explosive forming experts that gave 
a high powered state-of-the-art in- 
troduction to the subject at the re- 
cent 10th Annual Technical Meeting 
of the Pressed Metal Institute. Sig- 
nificantly, the panel spoke to a 
near-capacity crowd even though it <i Td 
was scheduled as the final (and iS G 
Friday) session of a full three-day _2 v 
program. 


as ° 

















“4 rena 
Hartg 
EQUIPMENT INCLUDES... 


8 Jig Grinders 1 Notching Press 

7 Jig Borers 1 Jigmil, cap. 4’x6’ 

6 Profile & Contour Grinders 9 Universal Grinders 
52 Surface Grinders 15 Lathes 
6 Tryout Presses 15 Milling Machines 
6 Comparators 2 Boring Mills 
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Harig serves all 
America . . . $0 
regardless of loca- 
tion, be sure to con- 
tact us for a quota- 
tion on your next 
tooling program. 


OTHER HARIG 
QUALITY { eumpemome 


oI! 





ately, Complete Inspection Dept. 

Fue! tanks for Boeing's M99 Bomarc — WHATEVER YOUR TOOLING REQUIREMENTS 
missiieé Wi soon e explosive ormed. 

under First the high strength steel alloy tank is... HARIG 1S READY TO SERVE YOU! 

es of welded together. After heat treatment, it 

from is placed in a two-piece sizing die (shown) > ENGINEERING PROGRESSIVE DIES 

s, the and filled with water. Then a specially 


MOLDING DIES 
JIGS, FIXTURE, & GAGES 


cable. mixed TNT explosive charge is lowered 
into it and remotely set off by an electric 
detonator. The blast molds the tank to 


[j DESIGNING 
[3 CARBIDE DIES 








the close tolerance and areodynamic 
smoothness required. The method will 
shorten flow time and cut rejects and 
rework, 


Carefully guarding against over- 
enthusiasm for the process, Jacob 
Savitt, explosives researcher at Ar- 
mour Research Foundation of Illinois 
Institute of Technology, reported 
that explosive forming has proven 
itself for shaping parts that are too 
big for equipment at hand, for non- 
brittle “exotic” high temperature 


() LAMINATION DIES 


GH/p, f 


fj /— 
Yb AHYOHMM A tig 


5761 W. HOWARD STREET, CHICAGO 31, ILLINOIS 
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{3} SPECIAL MACHINING 


WRITE FOR 
FREE CATALOG 





HARIG TML 6x12 SUR- 
FACE GRINDER —The 
Tool & Die Maker's Preci- 
sion Grinder. 


GRIND-ALL FIXTURE — 
The latest advancement in 
Perforator Grindina. 
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AMPCO METAL STOCK BARS 
| are semi-finished all over 





You don't pay | 
| MD UCMILACH wt 
| here—or here... — 


...when you don't 
need it here— 
or here / 








You take finish cuts only on Ampco Metal centrifugally -cast 
bars. They are semi-finish machined all over — finish allowance, | 
46" on O.D. and I.D. You save time, cut costs. | 

Made of Ampco Metal Grade 18, a tough copper-base alloy 
that resists wear, shock, impact. Ideal for bearings, bushings, 
gears, and similar applications. 

Your Ampco stocking distributor can supply 90 sizes up to 
10” O.D. 1244” lengths. Call him for prompt delivery. 


THE METAL WITHOUT AN EQUAL 
® 


0-72 


AWNM PCO AMPCO METAL, INC. 
: Dept. 54E, Milwaukee 46, Wis. 





West Coast plant: Burbank, California 
Southwest plant: Garland (Dallas County), Texas 
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metals used now for so many air. 
craft and missile parts, and for short 
run jobs where it would be too ex. 
pensive to obtain the capital equip. 
ment necessary to do the work by 
conventional methods. Still to be 
done, however, he added, is finding 
out exactly how the various mate. 
rials behave during and after ex. 
plosive forming. 

On the plus side of the explosive 
forming ledger, said the panelists, 
are some interestingly improved 
physical characteristics. Elimination 
of springback is one. Sometimes in- 
creased elognation of the metal is 
another which makes the process 
attractive. 

Right now most explosive form- 
ing is for applications where money 
doesn’t seem to be a factor... parts 
which can’t be formed any other 
way and large and/or short run 
parts. As time goes by, said Pro- 
pellex Chemical Division (of Chrom- 
alloy Corp.) Vice President R. A. 
Cooley, it’s possible that the process 
will be classed as “inexpensive.” It 
already has cut man-hours and die 
costs. 

With explosive forming, for in- 
stance, only one-half of the regular 
die is usually needed. The die is 
often placed at the bottom of the 
setup, with the material to be form- 
ed over it and a (usually water) 
“buffer zone” on top of that. The 
explosive charge is suspended in the 
water. When it’s set off the shock 
waves are distributed evenly, re- 
gardless of the shape of the part. 

Engineers at duPont’s explosives 
department put it this way: With 
mechanical forming a _ one-stage 
draw may result in uneven pres- 
sures, causing a large variation in 
the material thickness of the fin- 
ished part. To minimize this ob- 
jectionable feature, parts are often 
formed in stages, with different 
punches for each stage. This re- 
quires additional equipment and 
forming time, and sometimes an- 
nealing between the several steps. 
Explosive forming is a one-step op- 
eration and often gives the bonus 
of an improved inner surface of 
the formed part. 

Examples described by the panel- 
ists included a complicated corru- 
gated cylinder that was previously 
made by welding together segments 
of a single convolution each. Sim- 
ilar corrugated cylinders are ex- 
plosively formed to high dimen- 
sional accuracy from straight-walled 
cylinders. No conventional equip- 
ment was large enough to form the 
8’ dia railroad tank car end de- 
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Why the Die Designer Prefers propucro Die Sets 











He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally- 
accepted “brand” They’re easy to get anywhere... 
and delivery is prompt. 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles. 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern- 
making, welding and machining services for his 
special requirements. 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75% of the time normally required for 
die set assembly and disassembly. 

The die designer likes to use Producto’s new 
catalog, the industry's most practical tool. His die 


Wherever die sets are used 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on comsistent 
Producto die set accuracy to transfer from the 
drawing board to the press the’ precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 
sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more economical, effi- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
945 Housatonic Ave., Bridgeport 1, Connecticut 





ROoODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 





One of many assembly lines of skilled 
operators employing AO CYCLOPTIC 
Stereoscopic Microscopes to assemble ad- 
vanced germanium computer transistors 
at Texas Instruments vast Semiconductor 
—Components division in Dallas, Texas. 


Here’s how Texas Instruments 
mass produces precision transistors 


with AO’s CYCLOPTIC Microscope 


Precision assembly of minute components for transistor production offers no 
problem to the skilled workers at Texas Instruments. Using the AO CYCLOPTIC 
Stereoscopic Microscope, material that is practically invisible to the eye assumes 
accurately magnified proportions...the entire assembly operation is observed in 
crisp, erect, three-dimensional detail. 

Bright, shadowless lighting is beamed deep inside the small unit apertures 
with AO’s exclusive Vertical Illuminator attachment. The instrument's remarkable 
long working distance assures the operator of complete freedom of movement and 
affords ample room to accommodate larger objects and assembly tools. 

With the instrument body inclined at a 30° angle, the operator can work in a 
natural, more comfortable position. 

When manufacturing small precision assemblies... many progressive com- 
panies such as TI, depend upon the AO CYCLOPTIC to render the unit in visual 
“working size” dimensions. 

If you have a particular production situation that 3-D magnification would 
help, why not discuss it with a capable AO Sales Representative. He can recom- 
mend the AO CYCLOPTIC Stereoscopic Microscope that will certainly solve 
your individual problem, There is no obligation, of course. 


eee ees a eee — ee ei OI 
i Dept. Q-179 
\merican | I NUTRI © Tiease avg AO Selon Beprosentative, demon. | 
. © Please send AO CYCLOPTIC Brochure SB56. | 

oO | OMpany 


NSTRUMENT OIVISION BUFFALO 15. NEW ¥ 
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scribed by C. P. Williams of E, 1 
duPont de Nemours & Co.’s explo- 
sives department. It was explosive 
formed of 3/16” mild steel. The noise 
suppressors for the new 707 jet are 
explosive shaped more efficiently 
than possible by other means. 

On the die front, practically any 
material will do. Wood, kirksite, 
plastic, plaster, and metal are possi- 
ble materials. Earl J. White, Jr., of 
National Northern Co., a subsidiary 
of American Potash & Chemical 
Corp., told of a company forming 
kitchen gelatin molds with plaster 
dies and explosive forming. The dies 
were broken by the blasts, but that 
didn’t matter, because they were 
cheap and easy to make. It was 
cheaper, in fact, to break the dies 
with each forming blast than to use 
another die material. 

Interestingly, explosive forming 
is a fussy operation. White told of 
a loose hair falling onto the die sur- 
face and then being impressed onto 
the die surface and transferred to 
part surfaces. Cleanliness is a must. 
Other critical points that require 
the consultation of an explosives 
engineer are choice of explosive, 
positioning of the charge, and shape 
of the charge. 

Safety-wise, the process is as safe 
as any other providing the necessary 
precautions regarding the handling 
of explosive materials are followed. 

—C. E.R. 


MEN | 





YOU SHOULD 
KNOW 


The Holden Engineering Co. has 
announced that Ted and Julius 
Zajac have joined its staff of engi- 
neers specializing in fluid power ap- 
plications. 

George C. Mott recently joined 
Hamilton Standard, division of Uni- 
ted Aircraft Corp., as production 
control manager. He’s responsible 
for correlation of production pro- 
gramming and scheduling at the 
Windsor Locks plant. 

New general manager of General 
Electric Co.’s Metallurgical Products 
Department, Dr. Charles E. Reed, 
succeeds Kenneth R. Beardslee, who 
has become a consultant for the de- 
partment. 

Appointment of Kingsley C. Drone 
as chief engineer of the Aircraft & 
Missile Division of Clearing Ma- 
chine Corp., a division of U. S. In- 
dustries, Inc., has been made known. 
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KEARNEY & TRECKER builds production 


MACHINE TOOLS FOR EVERY INDUSTRY 


Since 1898 .. . Kearney & Trecker 
Customer Engineering Service — sup- 
ported by an outstanding staff of en- 
gineers experienced in production mill- 
ing machine design and application — 
combined with the finest and latest 
machine tools in an ultra modern plant 
is always ready to solve your produc- 
tion problems. 













Oil Industry 


automatic 4-spindle mill- 
ing machine mills 4 rock 
bit cones simultaneously... 
in a trunnion-type fixture 
having 4 work-piece spin- 
dles. PRODUCTION — a 
constant flow of this ex- 
pendable type tool to 
meet the steady demand. 


Automotive Industry 


this 88 spindle, 3 vertical head machine 
performs drilling, chamfering, counter- 
boring, trepanning, spot-facing, ream- 
ing and tapping operation on a differ- 
ention case and cover. PRODUCTION 
— 67 cases, 67 covers per hour. 







aa 
Elevator Industry 


12 spindle automatic transfer ma- 
chine mills mating tongue and 
groove on ends of elevator guide 
rail-drills mounting holes in rail 
flanges—for continuous rail mount- 
ing. PRODUCTION— 28 completely 
machined rails per hour — 180% 
increase over old method. 


Tool industry 


Flutes and shank squares 
are milled on tap blanks 
by this automatic machine. 
Tap blanks are hopper 
loaded and " my lly 
unloaded. RESULT—greot- 
ly increased hourly pro- 
duction, 








Write for bulletin SMD-57 on your company letterhead. 
KEARNEY & TRECKER CORPORATION 


Special Machinery Division 
6776 W. National Avenue ® Milwaukee 14, Wisconsin 
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new STRIPPIT 


PUNCHING UNITS 
with DUAL-RANGE capacity ! 


@ Strippit unit with 
mechanical springs 
for piercing up to 
500 mild steel. 


@ Up to .500 mild steel, using removable Strippit mechanical springs 


@ Up to .750 mild steel, with interchangeable Strippit Hydra-Springs 


@ Convertible from .500 to .750 capacity in seconds, at minimum cost 


@ One heavy-duty holder for both capacity ranges 


@ Readily replaceable punch tips and dies — round, obround, 
square, shaped 


@ Keyed punch body keeps punches accurately aligned 


USING STRIPPIT 


USING STRIPPIT 


























MECHANICAL SPRINGS HYDRA-SPRINGS 
; Max. material thickness Max. material thickness 
Max. punch dia. ‘slid chee Max. punch dia. (mild steel) 
1.375 .250 ¥.076 ore 
1.250 .500 
1.250 .375 
1.125 .625 
1.125 ‘500 1.000 .750 


























WALES STRI P PIT inc. no 


212 Buell Road « Akron, New York 


a Mechanical springs are easily replaced 
with Hydra-Springs for punching up 
to .750 mild steel. 


WRITE TODAY for the new Strippit 
General Catalog. It covers all details 
on this and all other Strippit units.. 
plus the savings in tooling and press 
time effected with the famous cost- 
cutting Strippit System of fabrication. 
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Manufactured in Canada by: Strippit Tool & Machine Company, Brampton, Ont. 
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KNOW THIS MAN; 


Carl Mathews, also known as 
Carl Matthews, Carl Mathew, 
Wanted by the FBI for Unlaw- 
ful Flight to Avoid Confine. 
ment—Robbery. 


CARL MATHEWS 
FBI No. 2,325,151 


Carl Mathews, reportedly, is an 
excellent welder and is proficient at 
engraving and machinist work. Dur. 
ing his confinement in prison he in- 
structed other inmates in these 
trades. He is being sought by the 
FBI for Unlawful Flight to Avoid 
Confinement for the crime of rob 
bery. 

Carl Mathews was convicted of 
armed robbery and kidnapping in 
Mt. Clemens, Mich., on June 2, 1941, 
and was sentenced to life in prison, 
On June 13, 1953, he escaped from 
a Michigan prison. 

Complaint was filed, and warrant 
issued in U. S. District Court at De 
troit, Mich., on Aug. 13, 1956, charg- 
ing Mathews with Unlawful Flight 
to Avoid Confinement for Robbery. 

Mathews has been convicted for 
armed robbery, kidnapping, burg- 
lary and auto banditry. He has been 
known to carry firearms and should 
be considered armed and extremely 
dangerous. 

Description 

Age 48, born Mar. 11, 1911, Frank- 
lin County, Ind.; height 5’ 9%”, 
weight 148 lbs; build medium; hair 
brown; eyes hazel; complexion me- 
dium; race white; nationality Amer- 
ican; occupations, welder, engraver, 
farm laborer; scars and marks, small 
cut scar at right corner of mouth, 
scar on inside of first joint of index 
finger, left hand, scar on inside of 
first joint of ring finger, right hand. 

Any person having information 
which might assist in locating this 
fugitive is requested to immediately 
notify the Director of the Federal 
Bureau of Investigation, United 
States Department of Justice, Wash- 
ington 25, D. C., or the Special Agent 
in Charge of the nearest FBI Divi- 
sion, the telephone number of which 
appears on the first page of your 
local telephone directory. 





This space contributed by Tooling & Production 
Magazine as a public service. 
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Performance of Valvair deceleration manifolds on press 
transfers maintains a steady high rate of production 
through a major automotive manufacturer’s fully- 
automated 5-press stamping line. Valvair design assures 
necessary rapid movement of the transfer mechanism, 
with precisely controlled deceleration of the 200 lb. 
shuttle at each end of the cycle. And, positive cushioning 
of shuttle travel prevents damage to the transfer mech- 
anism . . . protects valuable dies. 


Valvair’s deceleration manifold assembly uses only three 
SPEED KING valves; two to control cylinder movement, 
and one as a directional valve to select free or restricted 
exhaust for cushioning. Just two limit switches are 
needed to control cushioning action — a quick adjust- 
ment of exhaust restriction precisely regulates cushion- 
ing rate. Simplicity of design, plus SPEED KING 
multi-million cycle dependability, assures peak produc- 
tion rates, with minimum in-service downtime. 

If control of fast-moving reciprocating mechanisms is a 
problem in your plant, ask your nearby Valvair repre- 


sentative for his recommendations. He’s only a telephone 
call away. 


For more information, write for Bulletin G-3A. 
Address Dept. TP559, Valvair Corporation, 


Akron 11, Ohio. 


8018 
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73 


e ® 
alvai r deceleration manifolds provide safe, velvet- 
smooth control of high-speed press transfer shuttles 






This press transfer indexes 
26 in. per cycle, at a 1,000 
cycle/hr. rate. Valvair’s compact, 3-valve de- 
celeration manifold controls its horizontal 
movement . . . requires minimum mounting 
space ... simplifies piping and wiring. 


SPeeeeeeeeeeeereeeeeeee 
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Representatives in principal cities 


alvair....... 


Other INDUSTRIAL DIVISIONS of IBEC: The SinclairCollins Valve Co 
The Bellows Co., Akron, Ohio © V. D. Anderson Co., Cleveland, Ohio. 
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INC. 





@ HAND KNOBS 
@ MACHINE HANDLES 


@ HANDLES ear 


ee Pag na 
SEOUL 


SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
3 wheels, graduated dials is available for 
i immediate shipment from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
Pg Eze ae Sees RACINE 2 WIS 
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WANT 
HIGH - SPEED : 
MEASUREMENTS 
T0 
20 MILLIONTHS... 


CARSON-DIC 


ELECTRONIC ~™ 
MICROMETERS 






If you need to measure fragile 
or compressible parts to 
within .000020”, then 
CARSON-DICE Electronic 
Micrometers are for YOU! 


J. W. DICE Co. 


ENGLEWOOD, N. J. ie x 
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CAMS 


To Your Specifications 
eee 
— Except Screw Machine Cams — 
eee 


Design Assistance Offered 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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| Products & Processes 


PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUCTS 


A New Machine Con- 
trol Unit is designed 
for numerical control 
of rigid, high accuracy 
four-axis milling ma- 
chines in various po- 
sitions to machine 
such shapes as engine 
mounts, or any part 
requiring twist - type 
cutting operations 
with close tolerances. 
Industrial Controls 
Section, Bendix Avia- 
tion Corp., 21820 Wyo- 
ming Ave., Detroit 37, or Al. 


A Horizontal Pneumatic Bench 
Press, described in a bulletin, can be 
adapted for high production name- 
plate marking, with dial or stacker 
feeding. Has a 10-ton rated capacity, 
and line pressures from 20 to 100 lbs 
can be used. Other specifications 
and applications discussed in bul- 
letin from Geo. T. Schmidt, Inc., 
4112 N. Ravenswood Ave., Chicago 
13, or Circle Inform-A-Gram A2. 


A Gear Teeth Counter checks dia- 
metrical pitch and number of teeth 
of fine-pitch spur gears. Pitch is de- 
termined, counter set, and answer 





can be viewed in seconds on a di- 
rect reading scale. Get literature 
from Hayek-Lindholm Assoc., P. O. 
Box 69, Pleasantville, N. Y., or Cir- 
cle No. A3. 


A Chrome-Vanadium Steel Die 
Spring Chart gives load comparison 
for selecting the proper die spring 
for various jobs. Get a copy from 
The Producto Machine Co., 990 Hou- 
satonic Ave., Bridgeport 1, Conn., 
or Circle Inform-A-Gram No. A4. 


Locating Pins come in 368 sizes, 
in diamond and round styles, and 
have a resting shoulder. Range from 
¥y” to 11%” head dia. Use in bushing 





applications; and press fitted with 
lock screw holder. Jergens Tool 
Specialty Co., 712 E. 163rd St., Cleve- 
land 10, or Circle Inform-A-Gram 
No. A5. 
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A 3” Reach is a feature of the 4%” 
deep-throat Kant-Twist clamp. The 
sturdy tool can be tightened by 





re 


hand. Get more information from 
Saxton Mfg. Co., Inc., 1517 N. Pot- 
rero, El Monte, Calif., or Inform-A- 
Gram No. A6. 


“Better Products for Automation 
Through Standardization” contains 
pictures, engineering data and draw- 
ings for precision gear and allied 
component applications. Recom- 
mendations and suggestions for elee- 
tro-mechanical equipment is includ- 
ed. Get copy from PIC Design Corp. 
477 Atlantic Ave., E. Rockaway, LI, 
N. Y., or Circle No. A7. 


For Parts That Roll, use new high- 
capacity, demand-type storage units 
introduced in a bulletin. Operational 
features and specifications are given. 
Get Bulletin 573 from Michigan Tool 
Co., 7171 E. McNichols Red., Detroit 
12, or Circle Inform-A-Gram No. A& 
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...see how this new 


ROTOR PENCIL 
GRINDER 


excels all others 


THE FIRST BLADED TYPE AIR-POWERED PENCIL 
GRINDER . . . now vastly improved... 
the New Rotor M1223 D-03S. Features: 


NEW FULL-GRIP COLLET. “‘Rubberflex” colfet 
grips shank entire 4” length. Takes wider 
range of shank tolerances. Holds shank 
concentrically . . . minimizes “‘runout” to 
.002”, reducing vibration, prolonging point 
and cutter life. 


FRONT EXHAUST . . . away from operator. 
Keeps work clean. Collet shrouded by ex- 
haust deflector. (Side exhaust optional.) 


STURDIER CONSTRUCTION. Rugged, one-piece 
spindle and ball bearings of ample size 
assure long life, smooth operation, re- 
duced “runout”. Splined drive of rotor to 
spindle is stronger, gives better dynamic 
balance. 


MORE POWERFUL BLADED MOTOR (not a 
turbine). Full 40,000 rpm gives plenty of 
power for 4” diameter mounted points and 
burrs, or cutters. Greater power under load 
for higher cutting efficiency. 


e TRY IT!—ask for free demonstration of the 
New Rotor M1223 D-03S Pencil Grinder! 





Optional end cap with 
side exhaust (arrow). 


ry ‘g the RIGHT 
oy oon fer YOUR i! 
~~ 





—— 
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cenmemmenmanm 
¢, ROTOR AIR TOOLS: Assembly Tools © Drills ¢ Small Wheel Grinders © Straight Grinders 
© Vertical Grinders ¢ Scolers « Chippers ¢ Rammers © Special Tools * Air Motors 


‘a. ROTOR HIGH-CYCLE ELECTRIC TOOLS: Grinders © Polishers * Sanders 
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Make Embossed Labels on-the- 
spot with the Midgie labeler that 
uses Dymo plastic and metal tapes. 
Easy-to-read labels used on parts 





bins and storage cabinets, for ma- 
chine shop tool storage, and out- 
door use. Get bulletin from Dymo 
Corp., 2546 10th St., Berkeley, Calif., 
or Circle No. A9. 


Vibration Control Mountings and 
materials available to solve indus- 
trial installation problems are listed 
and described in a bulletin. Positive 
and negative isolations, and steel 
spring, rubber-in-shear, and pad- 
type mountings are explained. Bul- 
letin IND-11 is available from Vi- 
bration Mountings, Inc., 98-15 50th 
Ave., Corona, L. I., N. Y., or Circle 
Inform-A-Gram No. A10. 





CUTS OFF 


r—4 @] Teen ya 


or * a 


ean - an 





Baksink tools are versatile, fast too, for all sorts of back-surface 
chamfering, spotfacing, grooving, cut-off or radii machining. They 
eliminate costly special tools, fit any arbor. Send your prints and let 
Cogsdill engineers show the way to tube cut-off and back-surface 


savings—with Baksink. 


This Cogsdill special cut-off tool, a variation of Cogsdill’s famous 
Baksink, removes excess tubing from heat exchanger tube sheets 
at the rate of 200/hr. Time studies by one user showed time 
savings of 70% with this tool. A Baksink tool such as this makes 
quick work of cut-off: just one pass and the job’s done. Key to tius 
simplicity is Baksink’s precisely cam-controlled cutter blade which 
can be adjusted to depth variations in .001” increments. 









FOR THE ASKING—Cata- 
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A New Light. 
Duty Leve 
Type Mac 
Mount speeds 
and simplifies jn. 
stallation of 
light- and medi. 
um-duty ma- 
chinery. Unisorb 
Level - Rite 20 
Series handles 
individual load. 
ings up to 200 
Ibs, psi. Just insert levelling post 
under leg or bearing point, rotate 
screw post from top or bottom, and 
secure a locking nut. Unisorb Div’n, 
The Felters Co., 210 South St., Bos. 
ton 11, or Circle No. All. 





A New Line of V Drives reduces 
size, weight, and costs. Dyna-V driy- 
es come in a complete range of 
horsepower capacities and permit 
most industrial drives to be hand- 
led with only 38” wide belts. Belts 
also come in 5s” wide. Get bulletin 
from Dodge Mfg. Corp., Mishawaka, 
Ind., or Circle No. Al2. 


“The Modern Way to Design Y- 
Belt Drives,” a 32-page catalog, 
provides complete drive design in- 
formation on the new concept in 
power transmission, the compact Su- 
per HC V-belt drive. Drive tables 





show how to handle both stock and 
non-stock drives with this unit. Get 
Catalog DH-900 from The Gates 


ERY} EDL] avail tee 
; INTERSINK Bearingizing, other Cogs- Rubber Co., 999 Ss. Broadway, Den- 
ee ne Bier ver 17, or Circle No. A13. 
saving tooling. 





INTERNAL GROOVING RADIUS 


PROTECT YOUR FUTURE 








BUY 
TOOL PRODUCTS, INC. 
12978 W. EIGHT MILE RD., OAK PARK 32, MICHIGAN 





U. S. SAVINGS BONDS 
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DIES TO WORK MICA 
AS PRECISELY AS THIS 
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require the critical inspection that only the Kodak Contour Projector provides. 


SPECIAL HIGH-PRECISION DIES are needed 
to stamp out an intricate mica blank like 
this, used for positioning electronic tube 
elements. 

Tolerances are on the order of 
+0.0002”. In making such dies the firm 
of Schneider and Marquard, Inc. (spec- 
ialists in punches and dies for precision 
mica products) was not satisfied with the 
accuracy limitations of ordinary inspec- 
tion methods, and turned to optical 
inspection. 

Even then, they found that only one 
instrument could provide the extremely 
precise degree of inspection needed, with 
unparalleled accuracy on all parts of the 
screen image. That instrument was the 
Model 30 Kodak Contour Projector. 

Accuracy, plus... With this large- 
screen (30-inch) comparator you get a 
projected image that’s as free from dis- 
tortion as the science of optics will per- 
mit—accuracy on every inch of the 


Special Products Sales 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


viewing screen, including the very edges. 
You get a sharp, high-contrast image 
that’s erect and unreversed at all mag- 
nifications. Changes in magnification 
can be made at the flick of a switch. 
More refinements... You also get 
efficient head-on surface illumination 
and a full 16” throat clearance between 
collimator lens and front mirror. This 
clearance is constant at all magnifica- 
tions, permits staging of large parts 
without repositioning. The many other 
advanced refinements, extreme optical 
stability, and rugged construction of 
the Model 30 Kodak Contour Projector 
make it a leading choice for large-screen 
precision micrometry or routine gaging. 
Cut inspection costs...Along with 
accuracy, optical gaging with Kodak 
Contour Projectors offers you savings in 
tool costs, increased inspection rates, 
and the economies that result from a 
minimum of operator training. 


the KODAK CONTOUR PROJECTOR 
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You can use optical gaging almost 
anywhere in your plant... receiving, as- 
sembly, production, inspection, or 
toolroom. There are 6 Kodak Contour 
Projectors to choose from, one matched . 
to your inspection needs. 

Get all the facts. Write to: 
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PRODUCTION MACHINERY 


—— \\ANG OPERATIONS 


gy 


OTHER GREENLEE 
ATTACHMENTS AVAILABLE 


Eccentric Boring 
Eccentric Drilling 
Eccentric Forming 
Eccentric Turning 
Crimping 
Gear-Fed Reaming 
Relieved Type Facing 
Thread Rolling 
Broaching 
Trepanning 
Hollow Milling 
Burring 


Six-Spindle 
Automatic Bar Machine 











Mounts on Main Tool Slide 


The Greenlee milling attachment eliminates second operation milling 
on many jobs. Two millers, normally mounted in 3rd and 4th posi- 
tions, can profitably mill squares or double slot end of work piece at bar 
automatic speeds. The cutter head rotates at the same RPM as the work 
piece. Cutter speed is independent of spindle speeds. The Greenlee 


milling attachment is only one of many versatile standard and special 


attachments that expand your job range .. . GREENLEE STANDARD AND 
increase your profits. Find out how Greenlee SPECIAL MACHINE TOOLS 


h , h i 
attachments can help you. Get the details from © Multiple-Spindle Drilling and 


your Greenlee Distributor. Tapping Machines 
@ Transfer-Type Processing Machines 
Write for your copy of Catalog A-405 — first step on @ Six and Four-Spindle Automatic 
5 the way to more profitable production with Greenlee Bar Machines 
Automatic Bar Machines. Hydro-Borer Precision Boring Machines 


Die Casting Machines 





1754 MASON AVE. 
BROS. & CO. ROCKFORD, ILL. 
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Protect Gages and Precision cut- 
ting tools by storing them in a new 
space-saving storage cabinet. Takes 
up only 2.9 sq ft of floor space but 
provides 70 sq ft of accessible stor- 
age space and accommodates up to 
1,092 tools. M & S Equipment Co., 
Inc. 380 Darwin Dr., Snyder 26, 
N. Y., or Circle No. Al4. 


Faster, Smoother Feeding of parts 
to automatic machines is possible 
with this new line of vibratory parts 
feeders. Factory orientation of parts 






in standard Automator bowl sizes 
of 12”, 18”, 24”, and 36” dia are 
available. General Automation, 538 
Toluca Park Dr., Burbank, Calif., 
or Circle Inform-A-Gram No. A15. 





“Solid Parts from Powder” is a 
bulletin which tells how and what 
kinds of Supermet solid parts can 
be made by this process. Also in- 
cluded is general design information 
and details for spur gears. Get your 
bulletin from Supermet Div’n, Globe 
Industries Inc., 1457 Cincinnati St., 
Dayton 8, Ohio, or Circle Inform-A- 
Gram No. Al6. 


A Protective Coating, Sabrex, is 
for protection of parts during manu- 
facture and tooling during storage, 
and inhibits magnesium, aluminum, 
iron, and steel. Sprayed on, it can 
be removed with a cheap solvent 
spray or by steam cleaning. Get in- 
formation from Navan Products, 
Inc., International Airport, Los An- 
geles 45, or Circle Inform-A-Gram 
No. Al7. 


Any Small Scale Drawing can be 
done with the ProCo rule. This 
handy rule is used for plotting 
curves, drawing axes, locating plots, 
ruling parallel lines, and drawing 
angles. A bulletin on this small rule 
is available from Fullerton Engi- 
neering Sales Co., 4624 York Blvd., 
Los Angeles 41, or Circle No. A18. 


Flexible Shafting described in a 
bulletin reduces costly gearing, goes 
over, under, and around necessary 
obstacles, and provides power take- 
off. The bulletin discusses how to 
apply the flexible shaft and the re- 


quirements needed for selection. 
Cable and casing dimensions are list- 
ed. Write to F. W. Stewart Corp., 
4211-13 Ravenswood Ave., Chicago 
13, or Circle No. A119. 


Solutions to Scale and Corrosion 
Control problems can be found in a 
booklet which briefly describes dif- 
ferent H-O-H Glucosates. Included 
are types for cooling water systems, 
closed cooling systems, and special 
types to control different organisms. 
Get a copy from D. W. Haering & 
Co., Inc., Harlandale Sta., San An- 
tonio, Texas., or Circle Inform-A- 
Gram No. A20. 
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New Steel Shaft Collars feature a 
special socket set screw for greater 
holding power than cut or knurled 
point types. Sizes available to fit 


shafts from %” to 3” OD in 1/16” 
graduations. Get details from Jer- 
gens Tool Specialty Co., 712 E. 163rd 
St., Cleveland 10, or Circle No. A21. 



































Logan No. 6565 14” Lathe 







high-capacity features. For instance— 


®@ An oversize spindle with 158” 
precision ball bearings with built-in preload 


is turning — without shifting belts 


© A warp-free lathe bed with high, strong walls braced by 
oversize ribs to withstand heaviest stresses; two V-ways 
and two flat ways are flame-hardened and precision-ground. 


There are many more reasons why this and other Logan 
Lathes have a greater capacity. The complete specifications 


tell the story. Write for them. 


LOGAN ENGINEERING CO. 


its specifications add up 


to high production capacity 


Logan designs greater reliability and accuracy, and 
longer life into its lathes by a generous combination of 


bore turns on four super- 


® A variable-speed drive lets you change speed while work 
































Dept. M-559 4901 Lawrence Avenue, Chicago 30, Illinois 
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They both get identical readings 
som f thanks to 
automatic 


gaging uniformity 


of 


precision internal gage 
for .0001” tolerances 






If you produce precision holes in volume, your 
operators with precise gaging knowledge can: 





Comtorplug tells: 
Actvol hole size; large 
-0001" gradustions; 
not passing, 


@ eliminate rejects. 
@ improve quality. 
@ speed production. 


fixed, 
reading 
Front or back taper, 
exact amount of 

Ovality, exact amount 
Comtorplug’s moderate cost lets you put 
precision gaging everywhere needed. 
Comtorplug’s precise gaging knowledge 
is giving a big pay-off in aircraft, auto- 
motive transmission, electric motor, 
household appliance and other fast-mov- 
ing programs. Get the facts in our 8-page 


fully illustrated Bulletin, 
Request BULLETIN 50 


o' 
Bell mouth or barrel 
shope, exact amount of. 


a. 
\ 


\ 








—“ ° 


For holes 
Ve" to 10° diameter 












Waltham 54, Mass. 





COMTOR COMPANY, 82 Farwell St., 


COMTORPLUG 
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How-To-Do-It REFERENCE BOOKS {~~~ 


P 4 

) 

$10-DAY} 
» 

E THIS AD AS YOUR ORDER BLANK ( ( 

: 2 TRIAL § 
HUEBNER PUBLICATIONS, INC. 4 

1979 LEE ROAD, DEPT. D, CLEVELAND 18, OHIO ¢ OFFER ; 

Gentlemen: Please send books checked. Lanna 
V 














ADHESIVE BONDING OF METALS by George Epstein. 1954; 227 

pages. Types and strengths of adhesives, joint factors, etc. 

$2 95 ea. 

~~~ MANUAL prepared by the Committee on Brazing and 

Soldering, American Welding Society. 1955; 208 pages. Practical 

information on every type of brazing probiem, including refer- 

ence tables. $4.75 ea. 

| COLD FORMING OF THE STAINLESS STEELS by Lester F. Spencer. bag 
8-page pamphlet on the subject. $1.00 e 


DIAMOND TECHNOLOGY by Paul Grodzinski. 784 pages. 93 work- 
ing tables, and over 486 + ~~, and drawings. Fory only 
standard work on the subject. $10.00 ea. 
1E ESTIMATING fourth edition. Provides the KNOW-HOW for 

determining what it takes in units of time to build a die. 
62 pages. $3.00 ea. 
DIE DESIGNING G ESTIMATING, 4th edition. 363 pages; 26 chap- 
ters; over 400 illustrations. A standard reference work. 
ea. 

ELECTROPLATING pee HANDBOOK edited by A. Kenneth 
Graham. 1955; 670 pages. Complete engineering fundamentals 
and processing data on all phases of electroplating. $10.00 ea. 
NGINEERING USES OF RUBBER edited by McPherson and Klemin. 

1956; 528 pages. Written especially for engineers employing 
rubber in processing operations and in manufactured iat ex: 
ea. 
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Sliselalelats 
Pilot-Type Interchar 
Permit Heav 
at Higher Speeds 
Greater Accuracy 


PRECISION BORING 


_ MAXWELL 
MASTUR 
BORING 
HEADS 


'Melael a 


slalelal 4 


“e 





Ask your Greater accuracy, more work in less time, longer 
mill supply tool use—you get them all with Maxwell's new 
house or Mastur Boring Head line. 

Maxwell Adjustable to 0.0001-inch, Maxwell's new im- 
salesman proved boring tools feature an adjusting-screw head 
or write graduated for readings in thousandths, with body 
today for having vernier readings of 0.0002-inch. Four stand- 
CATALOG ard models for tools %” to 1” diameter, and up to 
BB-159 3” in specials. Boring range from %” to 15”. aa-se72 








MAXWELL INDUSTRIES, INC. 


493 East 5th Avenue - Ashtabula, Ohio 
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INSTRUMENTS FOR MEASUREMENT G CONTROL by Werner G. Holz- 
bock. 1955; 416 pages. Fully describes, illustrates and compares 
all current devices for measuring and controlling temperature, 
moisture, pressure, flow, uniformity, etc. 10.00 ea. 


og HEAT TREATMENT G PICKLING OF STAINLESS by Lester 
F. Spencer. 36 pages on the working of stainless steel. $1.50 ea. 


ATHEMATICAL PROGRAMMING by Reinfeld & Vogel. 274 pages. 
he practical application and use (rather than theory) of 
mathematics in industrial programming. $8.00 ea. 


MICROSCTRUCTURES OF DIAMOND SURFACES by S. Tolansky. 11 
chapters of original research. New optical techniques ex- 
plained. $8.50 ea. 
PRINCIPLES G METHODS OF SHEET METAL FABRICATING by George 
Sachs. 1951; 537 pages. Describes in detail sheet metal forming 
methods, metallurgical effects in stamping, drawing, = 
ing, bending; design of parts and dies, etc. $1 11.00 ea. 


PROTECTIVE cones FOR METALS by Burns and Bradley. ond 
edition. 1955; 657 pages. Latest information on the composi- 
tion, a... A, and performance of metallic and rms see 
ings. 


TECHNIQUES OF PRESS-WORKING METAL by Eary & 


Reed, 
pages. 20 chapters and hundreds of drawings cover this saibject 
in highly comprehensive detail $12.00 ea. 


[ i PRINCIPLES OF INVENTORY MANAGEMENT by Nyles V. Rein- 
feld. An authoritative 32-page treatise on the economic aspects 
of analysis within your existent inventory control ito cn. 

00 


My ON MILLING G MILLING MACHINES by The Cincinnati 
Milling Machine Co. 896 pages, over 200 formulas and 1700 
illustrations and charts. $8.00 ea. 


THE ACCURACY G GEOMETRY OF PRECISION SURFACE —_ 
ANGLES G STRAIGHT EDGES by E. Willard Pennington. $.75 ea 


FASTENERS HANDBOOK by Julius Soled. 1957; 450 pages. Complete 10-day examination allowed; re- 


data, illustrations, and descriptions covering all currently 
available industrial fasteners. $12.50 ea. 
EARS FOR SMALL MECHANISMS by W. O. Davis. 20 chapters pro- 
fusely illustrated covering theory, design and practice in cut- 
ting and generating gear tooth forms. $5.00 ea. 
HANDBOOK OF BARREL FINISHING by a F. Enyedy. 1955; 288 
pages. Every Yn of barrel finishing, including over 150 


turnable for full credit or refund = orar AMT. 
if returned in saleable condition. 


OF ORDER $ 


Open account shipments to rated companies. Otherwise payment with order, 
please. No C.O.D.’s. Ohio customers add 3% sales tax, Quantity prices quoted 
on request. 




















complete specification sheets and latest developments. _ ea. COMPANY 

HANDBOOK OF LAYOUT G DIMENSIONING FOR PRODUCTION b 

man H. Katz. 479 pages. The functional principles of ai BY TITLE _ 
sioning in clear, interesting and succint English $15.00 ea. 

INDUCTION & DIELECTRIC HEATING by J. Wesley Cable. 1954; 590 ADDRESS ie 
pages. Up-to-date treatment on high frequency p-y4 CITY ZONE STATE 
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No other manual grinder offers 
so many advantages as the new 


DoALL Model DH-612 






You’ve never seen a manual surface grinder with such 
accuracy, convenience and all-around flexibility as the 
DH-612. Compare it with all the rest—and see. 


Accuracy—The DH-612 grinds to closer tolerances 
than others in its class. It is easy to grind accurately to 
handwheel calibrations—vertical feed to .0001” and 
cross feed to .0002”. The 1 h.p. motorized or belt- 
driven, permanently lubricated, anti-friction bearing 
spindle provides steady, precise grinding action. There 
is no table climb because the saddle ways support the 
entire work area to the extreme ends of the table travel. 


Convenience—Machine height can be adjusted for 
individual operators. The table drive handwheel can 
be easily moved for left- or right-hand operation and 
the wheel handle positioned to suit the operator. A 
one-shot lubricator oils all moving parts. 


Flexibility—A complete line of attachments includes 
a downfeed handwheel extension to bring all controls 
within easy reach of a seated operator, also ‘‘Cool 
Grinding” coolant system, and hydraulic table opera- 
tion. The grinders leave our factory prepared to accept 
these attachments at any time in the customer’s plant. 


The DoALL DH-612 Surface Grinder 
Table travel: 7” x 13” 


; Work height: 0” to 12%” 
ACCURACY Vertical-feed handwheel graduated in tenths 
PROVED ‘4 Saddle lock for form and plunge grinding 


2500 








Full range of optional equipment: 
Zeroing slip rings for cross and downfeed 
Through-the-wheel “‘Cool Grinding” and 
flood coolant system 
Hydraulic table drive 
Magnetic chucks, permanent and electric 





}+-.s000-—] 














“Hardened tool steel types with DoALL SELECTRON® 
step block Rectifiers 
High-speed spindle attachment 

The DH-612 grinds this step block directly from hand- 

wheel calibrations to “tenth” accuracy. eliminates SEE IT—TRY IT at your local 

the grind-and-measure techniques commonly used. This 

impressive demonstration is one of many ormance fea- DoALL STORE 

tures that make the versatile DH-612 grinder outstanding. See the new DH-612 grinder. Try its man 
advanced features. Call your local DoAL 
Sales-Service Store or write: 

GR-28 


The DéALL Company, Des Plaines, Illinois 


Coll Your D@BLL Service-Store 


RD ~ aati 
“ap f DoALL 
— SAW | 
A BANDS § 


Mechiner ond Blades —Surtace Grinders Power Sows MEASURING 
MACHINE TOOLS ccccccececseces CUTTING TOOLS ceccccccccccees INSTRUMENTS secccsccccec IN stock 









THISISA ee 
TYPICAL DoALL STORE 
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24-SPINDLE MACHINE DRILLS ALUMINUM FOR COMPUTER PARTS 


A 24-spindle Natco H-6 driller 
with an air-operated indexing fix- 
ture drills 0.174” and 0.187” dia 
holes to tolerances of 0.002” in alu- 
minum plug board plates used as 
pinned-together pairs in computers. 
The machine, in use at Remington 
Rand Div. of Sperry Rand Corp., 
drills the 7” x 10” x 0.187” plates in 
pairs to eliminate the need for 
matching up later. 

The machine, built by National 
Automatic Tool Co., has 12 left- 


WILLEY'S 
Ventagon 


UNCONDITIONALLY 
GUARANTEED 


to out-perform any other 
style of carbide throw-away 
insert—for straight turning, 
boring, or facing applica- 
tions—on any kind of 
material. 


hand spindles which drill one set of 
parts at high rpm while another set 
is combination reamed and counter- 
sunk by the 12 remaining spindles 
running at low rpm. The fixture in- 
dexes sideways four times to ma- 
chine 24 holes. This is repeated 17 
times to obtain 34 rows of holes. 
After each fixture cycle is com- 
pleted, the finished pair is removed, 
the drilled pair transferred to the 
right hand position, and a new set of 
parts is positioned for drilling. A to- 


PENTAGON 


ILLEY'C / 


indexable 
insert 


The pentagon is a cam ground, radii tangent, 
indexable insert of solid carbide. It presents 
10 cutting edges at a 30° lead angle and 
each edge will produce more finished work 


than the edge of any other standard insert. 


Not on tests alone—but in actual production; 
on various operations; machining all types 
of materials—Willey'’s Pentagon more than 
doubled the best performance of all other 
inserts tried. It is proven superior... we 


guarantee it. 


Try the pentagon! You'll save money. You'll 
do a better job—faster, and once used you'll 
A complete catalog of 
Willey’s carbide tool prod- 
ucts is available on request. 


never go back to fragile ... high-cost... 


yesterday's tooling. 


Send your part print and present tool layout for prompt quotation. 


WILLEY’S CARBIDE TOOL CO. 
1340 W. Vernor highway © Detroit 1, Michigan © Telephone: WOodward 1-944 
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tal of 816 holes are drilled d 
the 27.8 min _ floor-to-floor-time) 
which includes clean-up and reload, 
e : 
A new 16-Page Catalog includes! 
specifications for over 400 jig and 
fixture components and over 2£ 
holddown and clamping tools. Fo 
your catalog, write Northweste 
Tools, Inc., Dayton 3, Ohio, or Cirel 
Inform-A-Gram No. 971. ‘ 
e 


TOOL STEEL USED FOR 
MAKING STRONG PARTS 


Failure of parts used in carte 
stitching machines has been elim 
inated at The New Jersey Wire 
Stitching Machine Co. since they 
started making the parts out of tool 
steel. Use of tool steel, supplied by 
Allegheny Ludlum Steel Corp., for 
making a clutch ring, bender bar 
and former, and a clutch ratchet, 








has resulted in a 300% increase in 
life of these parts. The company gets 
three years service from the ma- 
chines as compared with 8-12 
months service obtained with ma- 
chines using parts made of standard 
materials. 


The clutch ring is made of cold 
drawn Sagamore steel, hardened and 
drawn to Rockwell C 59-60. A clutch 
ratchet operating within this as- 
sembly is made from centerless 
ground Allegheny Ludlum Seminole 
hard steel, and is hardened to Rock- 
well C 57-58. The bender bar and 
former is made of cold drawn 
Sagamore, and is hardened to Rock- 
well C 54-55. 


* 





NEW... DELTA 





10” METAL LATHE can’t be matched 
for performance, capacity, or real value! 


You'll like everything about this all-new Delta 10’’ Lathe— 
its modern look, on-the-job performance, and the low 
price—just $645.00! Designed for industry, schools or home 
workshops, it fills the need for a safe, low cost, precision 
lathe with heavy-duty capacity. 


And you get this exclusive combination of 
Delta Quality features never before available 
on a lathe this size at comparable cost: vari- 
able speed drive, 3%" collet capacity, massive, 
double row, precision ball bearing at the work 
load end of the spindle. 


SEND FOR NEW LATHE CATALOG —Pictures, describes and 
catalogs the new 10” lathe plus the complete line of Delta 
Metal Lathes and full range of accessories. For free copy 
and list of Delta Lathe Dealers write: Rockwell Manufac- 
turing Company, Delta Power Tool Division, 400C N. 
Lexington Ave., Pittsburgh 8, Pa. 


) 5 ie oe ee 


The oa = of standard equipment include variable another fine product by 3] 
speed drive (complete with belts) and thread chasing dial 
at no extra cost. Specially designed, extra rigid Delta bench R Oo Cc K W E he L 


and complete line of accessories also available. 
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Collets and Feed Fingers 


and Get, the MOST from YOWt Treatment, 


> 


4 








A Machinist tells us, 
“When you come right down to it, 
it's common sense to specify 


the best collets and feed fingers 





after investing thousands of dollars 


for a precision machine tool. 


After all, it's the collet and feed finger 
that passes the accuracy 


of the machine on to the finished work.” 


HARDINGE Collets and Feed Fingers 
are the best. 


Chucking Machines, Tool Room Lathes, 
Millers and Grinders. 


HARDINGE BROTHERS, INC., eEtmira, N. Y. F 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Immediate stock delivery from Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, Dayton, Detroit, Minneapolis, Chicago, St. Louis, Oakland, 
Los Angeles, Toronto, Montreal. - 
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W! SOLVE DIFFICULT HOLE DRILLING 


with FX DLUN D OWN DRILLUING MACHINE Model 26 


An entirely new and specially designed Vertical Gun Drilling 
Machine, based on Edlund’s years of drilling experience, brings 
you — 


@ The only Vertical Gun Drilling Machine for general purpose work 

@ The most economical Gun Drilling Machine on the market 

@ Easy drilling of difficult problem holes — odd shaped pieces, all types 
of material — aluminum, cast iron, bronze, tool steel, stainless, and 
other steels 

@ Deep, accurate holes with fine finish 

@ The only machine offering features to utilize the full potential of 
the modern rotating carbide gun drill 


Edlund Gun Drilling Machine Model 

2G with matching Edlund High Pres- 

sure Coolant System Model 2HPC. The INFINITELY 
most efficient unit for producing ac- VARIABLE SPEEDS 
curate and smooth holes at production 1000 10 
a. 8000 R.P.M 


POSITIVE 
MECHANICAL 
INFINITELY VARIABLE 
FEEDS 1° TO 6” PER 
MIN. (OTHERS 


SOL 
SOLENOID AVAILABLE 


HIGH VALVE 

PRESSURE PUMP FOR OIL 

1000 PSI CONTROL 
(VARIOUS 
CAPACITIES 


CARTRIDGE — se Low 

FILTER TO : OlL LEVEL 

10 MICRONS " WARNING 
OR 5 LIGHT 


1) Ss) 


PUSH BUTTON 
FEED CONTROL 
REMOTE CONTROL 

AVAILABLE 


LOW 
OIL LEVEL 
WARNING 
CONTROL 
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EDLUND REPRESENTATIVES IN MAJOR CITIES 


SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN 
BE ARRANGED WITH EDLUND. SEND PART, BLUEPRINT AND 


REQUIREMENTS. 





SPECIAL CONSTRUCTION 
Pre-loaded precision ball bear- 
ing spindle keeps thrust and 
radial tolerances to minimum; 
rigidity of construction through- 
out to take advantage of the 
latest development in gun type 
drilling. 


HIGH PRESSURE COOLANT SYSTEM 
*Adequate Filtration (Two fil- 
ters plus settling tank guaran- 
tees clean oil essential for gun 
drilling) *Oil Sight Gauge *Low — 
Level Warning System *Indicat- 
ing Gauges and Provision for 
cooling by water or refrigera- 
tion *Capacities—reservoir 140 
gals—pump 10, 20 or 40 gals. 
per min. *Pressures—1000 psi. 


FEATURES 
® Infinitely Variable Speeds 1000 
to 8000 R.P.M. (Others available) 
® Infinitely Variable Feeds 1” to 6” 
per min. (Others available) 
(DC Motor—Positive Mechanical 
Control 
Remote or automatic cycling 
available) 
@ Finishes—4 to 8 Micro Inches in 
most materials 
(Eliminates Second Operations: 
Reaming, Grinding, Honing) 
@ Capacity—%” in steel; Traverse of 
Spindle 8”; Traverse of Table 15” 
@ Single or Multiple Spindle Ma- 
chines 


Contact the Edlund Repre- 
sentative in your area or write 
direct for Bulletin 2G and 
complete information on the 
Vertical Gun Drilling Ma- 
chine. 


UND 


MACHINERY COMPANY Cortland, New York 
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inspection 
PROCESSES & PRODUCTS & PROCESSES 
Low Cost Shallow Bore Gaging 
is now possible with Unigage Model 
14-323 with bench mount. ID and 
OD can be inspected to 1” depth 


from 1” to 6” dia. Use as a portable 
instrument or bench model as shown. 
Unigage Corp., Box 141, Downers 
Grove, IIl., or Circle Inform-A-Gram 
No. Bl. 


A New 23-Piece Rectangular Set 
in an ultra thin series is made of 
tungsten carbide. It provides sizes 
from 0.010” to 0.100” for those con- 
cerned with miniaturization prob- 
lems such as measurement of tiny 
screws and fittings. Get details from 
Fonda Gage Co., 200 Henry St., 
Stamford, Conn., or Circle Inform- 
A-Gram No. B2. 

This Coordinate Comparator in- 
spects and measures tools, dies, and 
small mechanical parts. Reads to 
0.01° of arc. Specifications are given 
in Bulletin 169-58 from Gaertner 
Scientific Corp., 1201 Wrightwood 
Ave., Chicago 14, or Circle Inform- 
A-Gram No. B3. 


“FLYING CUTOFF 


can increase production 100% 


fetch 


\ \g 





re) 


| 
Cuts any 
length 


Tilts to 
form shapes 


Rotates 
360° 


Federal’s new “Flying Cutoff” is adaptable to a variety of operations 
where rolling mills are used. It can double production... cut costs... 
help beat competition. Air-clutch control panel synchronizes press 
and mill speeds — permits cutting bars, channels, mouldings, angles 
and other shapes to any /ength—continuously. Custom fabricated base 
provides 360° rotation. Hydraulic power permits tilting at any angle. 
One-piece, machine tool grade cast iron frame, finest workmanship 
and other Federal features assure stamina for the most grueling jobs. 
Up to 100-ton capacity. Write for case histories and catalog today! 


FEDERAL PRESS CO., 907 Division Street, Elkhart, Indiana 


FEDERAL‘“PRESSES 


34 Years of Quality Construction 
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A New Bore-O-Scope gives a clear 
view forward, backward, or at right 
and oblique angles for many inspec. 
tion jobs. It’s available in various 
diameters, lengths, and angles of yi- 
sion, as well as in flexible and rigid 
shaft models. Get details from Size 
Control Co., 2500 W. Washington 
Blvd., Chicago 12, or Circle Inform. 
A-Gram No. B4. 


Non-Destructive Testing and Sort- 
ing of accidentally mixed or incor. 
rectly processed metal parts can 
be done quickly by the new Mode] 
C-2 cyclograph. Used on either fer. 
rous or non-ferrous metals, it wil] 


% ; 
sort raw stock or finished parts by 
metallurgical characteristics. J. W. 
Dice Co., Englewood, N. J., or Cir- 
cle Inform-A-Gram No. B5. 


Avoid Most Costly Under or Over- 
Finishing with this pocket size sur- 
face roughness gage. Its 22 preci- 
sion surfaces can be applied to meas- 
ure lapped, ground, turned, and 


milled surfaces ranging from 2 to 
500 micro-inches. Get information 
from Montgomery & Co. Inc., 405 
Morris Ave., Springfield, N. J., or 
Circle Inform-A-Gram No. B6. 


Double-Acting Depth Gage simpli- 
fies groove location and features 
speed and simplicity of setting. A 
dial indicator accurately measures 
travel of a footed rod so direct meas- 
urements may be obtained for both 


a a “ 
locating and width of groove in one 
simple operation. Mueller Gages Co., 
Div’n of Mueller Laboratory, 1052 
N. Allen Ave., Pasadena, Calif., oF 
Circle Inform-A-Gram No. B7. 
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TOOLMAKER’S 
MICROSCOPE 


FREE BOOKLET— 
Write for new catalog. 


137TP VARICK STREET, NEW YORK 13, N. Y. 
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EFFICIENT=LOW COST 


Easy installation . 

low-cost operation . .. simpli- 
fied maintenance, make Dust- 
kop FIRST among equipment 
to collect most all industrial 
dusts. There are Dustkop 
models to eliminate your dust 
problems . . . that are space 
saving, self-contained units, 
or exhaust type for rafter, 
ceiling or outside location. 
Write for descriptive liter- 
ature. 


DUSTKOP 
STOPS DUS My, 








37 STANDARD MODELS 
TO CHOOSE FROM 


@ READY TO USE 





Also a Complete Line of Mist Collectors 


AGE MANUFACTURING COMPANY 
1394 E. CHURCH ST. ° ADRIAN, MICHIGAN — 
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what 
price 
quality? 


What is the lowest cost for dies that 
can turn out millions of precision- 
tolerance pieces without retooling? 


We modestly suggest one way to be 
sure of having a valid answer: include 
Cleveland Tool and Die Company 
when you ask for quotations on 
your next job. 


CTD specializes in precision dies. Has 
for 20 years. For applications ranging 
from home appliances to atomic re- 
actors . . . from cigarette machines 
to satellites. More than just a catch- 
word, precision is the basic concept 
on which our company was founded. 


What price quality? Send your prints 
and specs for prompt quotations. Why 
not mail them today? 


Incidentally, we’ve prepared a little 
brochure for your files, telling the 
CTD quality story, and listing our 
facilities. Write to... 


; , Oe 


CLEVELAND TOOL & DIE CO. 
1730 Eddy Road + Cleveland, Ohio 


P. S. We also design and manufacture jigs, 
fixtures, gages, precision components and 
sub assemblies ...and do custom grind- 
ing, boring and stamping. All to the highest 
quality standards. 
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Lepel 


HIGH FREQUENCY 
INDUCTION 


> HEATING 


* 
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Csi 





vt 














engineers will process and return the completed job with full 
data and recommendations without any cost or obligations 
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The Lepel line of induction 77 Ve . 
heating equipment represents the ; SUPER 60 POWER QUILL 
most advanced thought in the field of : 
electronics as well as the most practical and sear i 
efficient source of heat yet developed for numerous ae th_ speeds combined x : n 
industrial applications Aa alana tat atte ig debe rine: 
lf you are interested in induction heating you are invited == ape aptaahtine wie Spsawe 
to send samples of the work with specifications. Our re (te A a eaten asrtets 2 
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CUTTING TOOL 
7 REQUIREMENTS 


We solicit your SPECIAL REAMER and 
SHANK Type cutting tools. Quotations 
promptly given to your blueprint, 
sketch or other types of specifications. 
Write for catalog. 





World Greatest Selection of 
Reamer Sizes 


Phone: 
Libertyville 


Catalogue 2-4200 
Electronic Tube Generators from 1 kw to 100 kw 


Spark Gap Converters from 2 kw to 30 kw = TWENTIETH CENTURY 
WRITE FOR THE NEW LEPEL CATALOG 36 illus ; ~~ 


ee » MANUFACTURING CO. 


T= 1 fel) =<, a aa BREE Route 176 and Bradley Road 
—||— | re] sp ——— !ified to comply with the ‘ x ibertyville, Illinois 
OD sols ee we 
4 a. j norany mission, ® se 
LEPEL HIGH FREQUENCY LABORATORIES, INC. \ “si ~ 
th STREET 7th AVENUE W E NEW YOR TY N Y : ™ ~ \ 
O 0 
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Automatic 

Electronic 

Micrometer for 

direct, pressure- 

less, high speed 

measurements 

has a 1%” work 

capacity and 2” 

throat depth. It’s 

a true screw 

thread measur- 

: ing instrument 

ond not a comparator. Different 

models are described in Bulletin 

4010 from J. W. Dice Co., Engle- 

wood, N. J., or Circle Inform-A- 
Gram No. B8. 


Trans-O-Limit Comparator Engi- 
neering Data is given in a bulletin 
which describes four magnifications, 
gaging circuit, high frequency oper- 
ation, and readings, as well as di- 
mensions. Get a copy of Bulletin 623 
from Pratt & Whitney Co., Inc., 
Charter Oak Blvd., W. Hartford 1, 
Conn., Circle No. B9. 


A High Speed Automatic Valve 
Inspection Machine checks concen- 
tricity and three other dimensions 
on either in-process or finished en- 
gine valves. Checks 3000 parts/hr 


and comes in various models. Cata- 
log A1070 is available from Radio 
Corp. of America, Industrial Auto- 
mation Equipment, 12605 Arnold 
Ave., Detroit 39, or Circle Inform- 
A-Gram No. B10. 


Gage Spline Dimensions with the 
unique expanding Comtorplug de- 
signed for either odd tooth or even 
tooth work. Handles work with be- 


GAGING 
10-TOOTH 
SPLINE 


» 


tween-pin dimensions from %” to 
10”. Gage dial provides fixed read- 
ing with large 0.0001” graduations. 
The Comtor Co., 82 Farwell St., 
Waltham 54, Mass., or Circle In- 
form-A-Gram No. B11. 


An Alignment Interferometer is 
completely discussed in a catalog 
that explains the optical system and 
how to set it up. Specifications are 
also given. The instrument is de- 
signed and calibrated for accurate 
measurement of small changes in 
angle over a total range of 30 sec 
of arc. Catalog 33-16-49 is available 
from Bausch & Lomb Optical Co., 
635 St. Paul St., Rochester 2, N. Y., 
or Circle Inform-A-Gram No. B12. 


The Pet-Line Depth Gages include 
a versatile spring collet that can be 
used separately for mounting dial 
indicators. They’re available in two 
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of three-hole models to check center 
or off-set depths—depths of holes, 
recesses, and slots. Petz-Emery, Inc., 
Pleasant Valley, N. C., or Circle 
Inform-A-Gram No. B13. 


tAP: 
Rataay 








SHIPS AND MARINE 
INSTALLATIONS 





TOWERS, TANKS, 
BRIDGES, ETC. 





AGRICULTURAL AND 
STRUCTION 
EQUIPMENT 








GALVANIZE with Z. R. C. 


TO STOP RUST! 
ANY SURFACE « ANY SIZE « ANYWHERE 


Z.R.C. is a free flowing compound consisting of 95% pure zinc in the dried film; easily applied 
by brush or spray; dries quickly to form a tough, flexible, firmly pens coating. age 4 = 
a single container — no oo mixing or su rface preparation necessa 


immediately and lasts — 
TESTING! 


IN cpopverion — Z.R.C. 
UP TO 75% — MAKE ear 


Pirenie protection for 
% ft. 


all iron, steel ani 
¢ per sq. 


Protection st 
R.C. WILL WITHSTAND OVER 3000 HOURS OF SALT SPRAY 


ucts WILL CUT COSTS 


vanteing,, finished 
ANIZING A MSELF-CONTAIN: D OPERATION! 


IN MAINTENANCE — Coat with Z.R.C. instead of paint — get long-las 
aluminum surfaces (new or old) FO 


effective 
ABOUT 


0.E.M. AND eee | USERS REPORT . 


Chemical manufacturer “Z.R. 


has solved a vital 


aie alien for us’. Manufacturer 


of paper making f= ment ‘S00 eftective in preventing rust and rust cree] 


storage areas’’ 
maintenance 


.. Very much — can 


Marine my BN as an excellent product”. 


—no sign of vue 3 “Air conditioning 


apparatus manufacturer 


“Is doing an 


Structural steel one stp a year and a half — without additional main- 
sign of corrosion’’. 


tenance — your ERG. sy 1 rae ntact, no 


The names of these nationally known organizations are available on request. 
In maintenance, new construction or O.E.M.— Z.R.C. is the answer to rust and rust 


creepage problems. 


For prices, ordering information, full details. . 


the SEALUBE company 


9 Valley Street, Wakefield, Mass. 
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BARRETT B 
Ceidtufugall ¥Y THRIFTMASTER 


‘o}| an > Ga 7 -Veonae)~: Double Eccentric 
Adjustable 











REMOVES AND RECLAIMS 
992% OF REMOVABLE | 

CUTTING OILIN LESS THAN | DRILLHEADS 
2 MINUTES...from chips, | 


arts or grinding sludge. 
P s 3 ° The only heads of 


CAPACITY — 63 cu. ft. or 3 tons OTHER BARRETT this type standard with 
per hour. CENTRIFUGALS 
Washers @ Dryers e Enamelers 


RUGGED HI-TORQUE MOTOR Galvanizers e Breakers Full Ball Bearing Construction 


with indestructible rotor as- imprognaters 
sures long, trouble-free life | . ooes Betty in drilling irregularly 
r space oles Write today for complete 
under continuous use. ° sustained accuracy for trouble-free information on this de 
GYROSCOPIC BALANCING operation pendable Double Eccen- 
ps Rs . 20 Standard Models—3 to 8 Spindles tric Adjustable Drillhead 
— virtuall liminates vibra- 5 -\ . 
irtually e * Special Models on Order - +. the latest addition 


tion — assures smooth opera- to the Thriftmaster line 
tion. Makers of of Single Eccentric Uni- 


DORMAN AUTOMATIC versal Joint Type Adjust- 


‘ae | bl d Special Pixed 
SEND FOR 16 PAGE TECHNICAL = | E | Cs Se Center Drillhesds. 


BROCHURE. Describes Typical 
Applications, Special Applica- 
tions, Design Features, Per- 
formance Data, Standard and 
Special Units. 



































~ , - 1012 N. Plum St. 


THE LEON J. BARRETT COMPANY = Coy | 
1550 GRAFTON ROAD | a a To or ee LANCASTER, PA. 
WORCESTER, MASSACHUSETTS, U.S.A. ~~ THOMSON INGUSTRIES, INC. J 
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Inspection 
PROCESSES & PRODUCTS & PROCESSES 
This Ultra-Precise Micrometer is 
for super-accurate measurement and 
dimensional inspection. It features 
+0.000010” accuracy and 4” dia bar- 
rel for easy reading, and is available 
in two standard size ranges: 0-1” 
and 0-2”. Other micrometers of this 
come with +0.000015” and 
+0.000020” accuracies, and they can 


be made to suit individual require- 
ments with graduations on the thim- 
ble and barrel arranged for reading 
right or left, normal or reverse. The 
Sheffield Corp., Dayton 1, Ohio, or 
Circle Inform-A-Gram No. B14. 


Metallurgical Microscopes for 
quick accurate examinations of met- 
al specimens and other opaque ob- 
jects feature sturdy Dynoptic stand 


ae oe te 


and wide range of measuring acces- 
sories. Available in two models. 
Bausch & Lomb Optical Co., 635 St. 
Paul St., Rochester 2, N. Y., pub- 
lishes Catalog D-1085, or Circle In- 
form-A-Gram No. B15. 


Portable Semi-Automatic Surface 
Finish Tester is suited to wide range 
of production inspection applications 
Talysurf Model 100, when inverted, 


can be used to check large flat or 
cylindrical work. Get details from 
Engis Equipment Co., 431 S. Dear- 
born St., Chicago 5, or Circle Inform- 
A-Gram No. B16. 





SPECIAL 


Hex sleeve on a precision 
arbor. One of many exam- 
ples of special preci- 
sion mandrels designed for 
polygon, tapered bore, and 
odd shaped holes. Toler- 
ances of .0002” T.I.R. are 
generally possible. 


EXPANDING 


%” to %” O.D. Aircraft 
parts production required 
-0001” T.I.R. on these. One 
has a threaded nut on 
arbor to release sleeve in 
dead-end holes. 


49” sleeve on a 3” D. arbor 
holds a tolerance of .0005” 
T.1.R. We engineer any 
length sleeve to tolerances 
meeting your specs. 


CHAMPION’ 


Special Mandrels—Heat treated and hardened for proper spring 
temper, precision ground, available from %,” to 15” O.D. Precision 

of .0002” T.I.R. usually specified. Used between centers, chucked, 
face plate mounted or rotary table mounted on lathes, grinders and 
milling machines for inspection and production work. 

With over 60 years of experience we have the engineering and tooling 
to produce a Champion that meets your requirements exactly. 

Call or write for complete catalog. Springfield, Ohio + FAirfax 3-9151 


WESTERN TOOL 
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WRITE FOR DESCRIPTIVE CIRCULAR 





lull 


CUTS, BENDS, PUNCHES 


Available in hand, air or hydraulic 
models. The MULTIFORM Is shipped 
complete with full assortment of dies 
and mandrels to form and cut reund 
flat stock up to '/4" x I" as iiustrated. 
Punching dies available. Otner models 
up to 4" x 8" hydraulic operated. ideal 
for steel rule die forming. 


ALSO AIR OPERATED MODELS 


J. A. RICHARDS COMPANY = xatamazoo, micu. 
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Precision is our Motto 


LEAD SCREWS 
JACK SCREWS 
ELEVATING SCREWS 


WORMS OR 
SPECIAL FORMS 


Equipped to handle Lead Screws 
70” between centers. 

Under 3” O.D., can handle al- 
most any length. 


Can swing 24” O.D. and grind to 
151%” O.D. threads. 

We specialize in internal thread 
grinding from 5%” LD. to 13” 
LD. 


Contact us for special threads 

Acme, Buttress, Modified Whit- 

worth or Metric. 
THREAD-CRAFT, INC., PRescott 2-0743 


22703 SCHOENHERR, WARREN, MICHIGAN 
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Here’s Real 
Precision 


Plus 
Multiple Tool 








Efficiency 
ENCO TURRETS 


Boost lathe production, cut costs, reduce 
tool switching and re-checking, cut set-up 
time, with ENCO 12-station tool post tur- 
rets! Holds 4 maximum size tools . . . . 3 
working positions each. Sturdy and rigid 
for hogging cuts, yet unsurpassed for 
close-tolerance work. 


igetels 
POST 





ON-THE-BALL wy hy F  - 


milled spherical seats pro- 
vide consistent re-indexing 
accuracy. “On the ball” 
every time! 


There’s an ENCO turret for every lathe. 


RE-INDEXING 


Mail coupon for cat. #53 and name 
of nearest Enco Franchise Dealer. 


ENCO Mfg. Co. 








4520 W. Fullerton 
Chicago 39 

eo eee eae oe ae oe oe ae 

1 ENCO Manufacturing Co. 

‘ 4520 W. Fullerton, 
Chicago 39, Dept. 759 





Please send catalog #53 and full details of 
ENCO 12-station tool post turrets. 


Nome. s 





Firm. 





Addr 


Se | 
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A Fast 12/16 oz Plas- 
tics Injection Molding 
Machine gives 600 cy- 
cles/hr with full clamp 
stroke with maximum 
tonnage, or 1000 cy- 
cles/hr with reduced 
stroke. Model 350-HV- 
12/16 features hydrau- 
lic clamp with 22” 
stroke and 34” day- 
light. The 34” x 34” 
platens provide space 
to mount model bases up to 20” x 34”, 
either vertically or horizontally. In- 
dependent clamp and injection cir- 
cuits allow simultaneous traversing 
of both clamp and injection rams, 
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Plastics 


PRODUCTS & PROCESSES G PROD 


eliminating dead time. Get details 
from The Hydraulic Press Mfg. 

A Div’n of Koehring Co., Mt. Gilead, 
Ohio, or Circle No. Cl. 





Repair Tools, Castings, and heavy 
machinery easily and economically 
with the Hysol epoxy patch kit 6C. 
Hysol epoxy is strong enough to re- 
pair ferrous and non-ferrous metal. 
Kit contains tubes of base resin and 
hardener. Get information from 
Houghton Laboratories, Inc., Olean, 
N. Y., or Circle No. C2. 


Economical and Easy to Handle, 
Epolite 90 laminating resin is out- 
lined in a bulletin. Lists physical 
properties, illustrates applications, 
and describes proper laminating 
method. For your copy of Bulletin 
300A, write Resolin, Inc., 1651 18th 
St., Santa Monica, Calif., or Circle 
No. C3. 


Epotuf Epoxy Resins and Harden. 
ers for use as casting resins, struc. 
tural laminates, corrosion-resistant 
linings, and bonding or adhesive ap- 
plications, are detailed in a bulletin 
series. Structural properties and fea- 
tures are given in bulletins available 
from Kish Industries, Lansing, Mich, 
or Circle Inform-A-Gram No. C4, 

“Tooling with Epon Resins” is a 
bulletin which gives advantages of 
this resin, which include excellent 
mechanical properties, low shrink- 
age, and good adhesion to metals, 
Applications, tooling techniques, and 
types available are also given. For 
bulletin, write Shell Chemical Corp, 
50 W. 50th St., New York 20, or 
Circle Inform-A-Gram No. C5. 





Easily Carve and Machine this 
new plastic material that duplicates 
properties of wood but will not swell 
or shrink. Materlite 320 comes in 
5’ x 1’ x 1” panels; has good impact 
qualities, high impact strength, and 


A Microfilm Reader for engineer- 
ing drawings features large screen, 
about 18” x 24”. Designer 184 has 
nominal magnification of 15 times. 
Punch cards and 3 x 5 cards are 
held in a plastic holder which can 
be rotated from 90° to 180°. Write 
The Filmsort Co., Pearl River, N. Y., 
for a bulletin, or Circle Inform-A- 
Gram No. D1. 


A Digital Device for production 
operations recording and data han- 
dling has been introduced by Fis- 
cher & Porter Co., 935 Jacksonville 
Rd., Hatboro, Pa. Units produced 
during any certain time interval may 
be counted and permanently re- 
corded on punched tape. Offered 
with standard time intervals of 5, 
15, 30, or 60 minutes, with other in- 
tervals available. Write company for 
Catalog 35A1000, or Circle Inform-A- 
Gram No. D2. 


uniformity of physical properties; 
and can even be assembled with 
nails. Get details from Furane Plas- 
tics, Inc., 4516 Brazil St., Los Angeles 
or Circle Inform-A-Gram No. C6. 


Management 


Keysort Marginally Punched 
Cards and basic processing steps for 
notching, sorting, and _ tabulating 
them directly to reports are dis- 
cussed in a brochure, “Five Reports.” 
These examples and advantages out- 
lined for job cost summaries, and 
types of applications are included 
Write Royal McBee Corp., Data Pro- 
cessing Div’n, Westchester Ave., Port 
Chester, N. Y., for Bulletin S-503, or 
Circle Inform-A-Gram No. D3. 


A Low-Cost Punched-Card Dats 
Processing System, designed f 
small business, is described in 
folder. Ideal for production con 
payroll, inventory control, acco 
receivable, and sales analysis 
small companies, or branches 6 
plants of larger ones. Get Fo 
U1638 from Remington Rand 
vac Division of Sperry Rand C 
315 4th Ave., New York 10, or C 
Inform-A-Gram No. D4. 
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FEATURES A BROAD VARIETY OF 
BACK-UP MANDRELS 


FOR _— LONGITUDINAL WELDING POSITIONERS 


Mandrels are available tor welding foils of .003” up to 
sheet stock of .250’. Mandrels are furnished for welding 
ferrous, non-ferrous, austenitic and ferritic metals. Vari- 
ous models are designed to facilitate positioning of 
tubular, flat or rectangular shapes and are rotatable and 
interchangeable. Copper, steel or stainless steel back-up 
bars are furnished with weld “drop-thru” grooves to 
control weld root bead, size and contour. Many models 
are furnished for inert gas backing, featuring a plenum 
gas reservoir. Inserts are provided with orifices for uni- 


MODEL 1064B pre-heated back-up 
mandrel for use with Airline Model 
LW 10,000 Series Longitudinal Weld- 
ing Positioner. Equipped with four 
“quick-clamp” back-up bar receiving 
grooves 90° apart. One heating oil 
inlet and outlet. Each back-up insert 
receiving groove is equipped with gas 
back-up plenum. 


form gas distribution along the weld. Many of these 

models are designed for normal “chill-shunt” weld tool- 

ing principles while others employ thermostatically 
controlled heating or water cooling. 


Stainless steel and steel back-up inserts are for use 
in welding non-ferrous materials such as aluminum and 
magnesium alloys. Copper back-up inserts are used for 
welding steel, stainless steel, titanium, tantalum, molyb- 

denum, zirconium, beryllium-copper, etc. 


Write for complete information on Airline Longitudinal Welding Positioners and accessory equipment. 


Airline WELDING AND ENGINEERING 
TR 760 NORTH PRAIRIE AVENUE, HAWTHORNE, CALIFORNIA 
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MOISTURE- 

606 ABSORBING 
RUST-PREVENTATIVE 
LUBRICATING MIST 

for 

Tools—Dies—Jigs 
Gages—Molds—Metal Parts 
Machinery and Assemblies 


in process, storage and trans- 
port. 


AT 
Angle Iron Cut Off Die 


No. 18, cut off die, for 2” x 2” 
x%” and lighter angles. 
. e Mounted in leader pin die set. 
One Trigger Handle Fits ‘most all makes of 25-ton 
with each carton of ae Sim 
twelve 12 oz. cans. : S SS ple 
: ' ‘: ” shearing action insures 
Trigger Handle con- ’ straight, clean cut WITHOUT 
verts spray can to a DISTORTION. Another of the 
spray gun. * : ‘ many different kinds of punches 


Write for free sample. \ ee. 3 and dies in stock or made to 


RUST-LICK, INCORPORATED, 


755_BOYLSTON STREET ~~ 2) order for foot, hand or power 
BOSTON 16, MASS. . operation. Also adaptors and 
' 4 die shoes to convert your press. 
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“CENTERLESS 
LAPPER 


“size CONTROL co. 





years of serving 
2 ] your punch and 


die requirements 











What are your punch and die 
needs? Consult us about your 
problems. Prompt service on 
“specials” made to your order. 
SEND FOR FREE CATALOG 
NO. 157 AP, ae our 

standard punches and dies and 
complete line of a i, 


+: etal fabricati 
2500 W. Washington Bivd. oh NEY PRICES SH 


Chicago MOnroe 6-6710 








WARD Machinery Co. ist Chicago 6 
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Materials 


PROCESSES & PRODUCTS & PROCESSES 


“How to Make Your Own Machine 
and Repair Parts Quicker and Eas- 
ier,” is a booklet to help solve main- 
tenance and repair problems. Covers 
care and trouble-shooting of ma- 
chines and equipment, machining 
and welding techniques, and con- 
tains drill hole tolerances and a 
grinding limits chart. Get a copy 
from La Salle Steel Co., P. O. Box 
6800-A, Chicago 80, or Circle Inform- 
A-Gram No. El. 


“Phosnic Bronze” describes various 
forms, tempers, and properties of the 
high copper alloy, as well as its com- 
position and a number of typical 
uses. For your copy, write Chase 
Brass & Copper Co., Waterbury 20, 
Conn., or Circle No. E2. 


Extruded Wear Strip Material now 
comes in rectangles and is available 
in 46 sizes, as extruded in mill 
lengths to close width and thickness 
tolerances. For information, write to 
Ampco Metal, Inc., 1745 38th St., 
Milwaukee 46, Wis., or Circle In- 
form-A-Gram No. E3. 





uovis KEY-ALIGNED DIE 


THE LATEST ADDITION TO OUR STANDARD UNITS 





jp KEY FOR DELS 





y 




















stampings 
KEY FOR O&T9 
ELIMINATES ALL SET-UP 2 | any, 
ERRORS AND INSURES Fuse 
UNINTERRUPTED ACCURACY 1/4. 


When producing irregular shaped stampings, 
it is important that the cutting members of the 
die are located in the proper radial alignment. 
Hovis has introduced the key-aligned die to 
With the key-aligned 


meet this requirement... 





die any press operator can install the inserts 
without the possibility of misalignment. This 
is accomplished with a fiat on the insert which 
locates against a key in the retainer. 























A section line drawing showing the principle of 








the Hovis key-align method. 


GHAPC EO 


An example of some irregular pieces these dies produce by merely 






Made in 6 sizes: 
"21 Yo"-2n"-4"-6"-8" 


HOVIS SCREWLOCK COMPANY 


8100 E. NINE MILE ROAD + BOX 97 + WARREN, MICHIGAN 





Phone: Slocum 7-4800 


purchasing special sets of parts on which we are glad to quote 


4 4 te 


HOVIS compounn pies 


for producing WASHERS and SMALL 
STAMPINGS ...No need to make a 
NEW DIE for every STAMPED PART 


By simply removing and replacing five, small, inter- 
changeable inserts a new part may be produced... 
This method makes possible all production including 
irregularly shaped pieces and shallow draws. 


Suburb of Detroit 
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TOOLING & PRODUCTION 


A New Aluminum Mill Products 
brochure gives complete specifica. 
tions for hundreds of alloys ang 
forms of aluminum. The 18-page 
booklet contains alloy and temper 
designations, fatigue and sheari 
strengths, and alloys available in 
foil, sheet, and wire. Write Reynolds 
Metals Co., Dept. PRD-1, Box 2346, 
Richmond, Va., for a copy, or Circle 
No. E4. 


A New Machinable Cemented Car. 
bide, Ferro-Tic, is described in a 
technical data sheet available from 
Sintercast Corp. of America, 134 
Woodworth Ave., Yonkers, N. Y. In- 
formation on physical properties and 
metallurgical characteristics is given, 
Get a copy of Bulletin 12 from the 
company, or Circle Inform-A-Gram 
No. E5. 


“Titanium,” a 36-page booklet, 
describes advantages of titanium, 
covering strength and weight, high 
temperature performance, fatigue 
strength, corrosion and erosion re- 
sistance, and thermal properties. A 
section on mill products is included, 
Get a copy from Harvey Aluminum, 
19200 S. Western Ave., Torrance, 
Calif., or Circle No. E6. 


New Carbon Electrical Steels 
made in new basic oxygen furnaces 
are now offered by Jones & Laugh- 
lin Steel Corp., 3 Gateway Center, 
Pittsburgh 30. These non-silicon 
bearing motor grades of electrical 
sheets come in three grades, one of 
which is an improved carbon steel. 
Get information on Jalox from the 
company, or Circle Inform-A-Gram 
No. E7. 


A Special Metals Brochure gives 
information on wire, rod, and shapes 
in titanium, zirconium, tantalum, 
columbium, and other special met- 
als. Also discusses electrode vacuum 
melting techniques and _ illustrates 
facilities for manufacturing or ex- 
perimental research. Johnston & 
Funk Metallurgical Corp., Dept. A, 
W. Kemrow Ave., Wooster, Ohio, 
supplies copies, or Circle Inform-A- 
Gram No. E8 


An Air-Hardening Specialty Steel, 
Dynaflex, offered in a bulletin, has 
the ability to resist softening upon 
continued exposure to up to 1000°F, 
while providing high toughness and 
ductility at tensile strength levels 
up to 300,000 psi. Physical and me- 
chanical property data is given in 
this bulletin from Latrobe Steel Co., 
Latrobe, Pa., or Circle No. E9. 








THE INFORM-A-GRAM CARD 
FOLLOWS PAGE 116 IN THIS 
ISSUE. 
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“Grip-Master” Drill Press Vise 







Positive locking 







Straight through 
drilling with ex- 
tra wide clear- 
ance. 
Hardened and 
ground bors 
and locking 
mechanism. 






Instantaneous 
setting by sim- 
ple push oo 




















large loading and 
unloading capac- 
ity. 
Built-in, recessed 
porallels level 
work. 


(Right) 
Grip-Master 

used os base 
structure to speed up 
and improve accuracy 
on o difficult drilling 
operation. 


Cast bosses in 
stationary jow 







NEW CATALOG FREE! 


Be sure you have a complete 
Heinrich Tool Catalog in your 
files. Your copy will be sent 
free upon request. 





Write Department 139-E 
CIRCLE INFORM-A-GRAM KEY NO. 951 


PCARLZEISS) 

WEW og 
LARGE 

TOOLMAKER 

MICROSCOPE 


...PRODUCES 
HIGHEST PRECISION 
s<.-CUTS 
INSPECTION TIME 
























available again 
the ORIGINAL 


CARLZEISS 
JENA 


New Type 
LARGE TOOLMAKER MICROSCOPE 


graduations, thread check for angle of flank 
in minutes, lead and pitch errors of taps, 
chasers, hobs, cutters and other irregular 
work which cannot be checked in any 
other way. 





+++ actually measures (not only com- 
pares drawings or shadows) any type of 
work for shape, angles in degrees and min- 
utes, radii, distances between holes, tapers, 
spacings, width of keyways and splines, 


RANGE: 6” x 2” — BUILT-IN ROTARY TABLE (11” Diameter) thru 360° 


GET THE FULL STORY OF THE VERSATILITY OF THIS 
OUTSTANDING SHOP AID — Request Circular 


GEORGE SCHERR CO. Inc. 
COMPLETE LINE OF PRECISION INSTRUMENTS 


WEST COAST BRANCH: SCHE®R-TUMICO CO. - 3337 W. Olympic-Bivd. - Los Angeles 19, Cal. 
200-T LAFAYETTE STREET © NEW YORK 12, N.Y. 
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THIS HAND 
clamps 


96 cylinders 


from one source 


HIt’s a fact! This hand, with one gm 
/pump activates 96 clamps simulta 
‘neously. The Newton Hydraulic 
'Clamping System of pumps, cylin- @ 
ders and mounting parts provides 
= ease of application . . . Cuts pro- ® 

duction time . . . And is moderate § 
iin cost. 


Learn more about this universal clamping system. 
See your Newton distributor now or write for free 
catalogue, with full scale templates provided. 








| NEWTON HYDRAULIC 
NEWTON TOOLING COMPANY 
a a AUBURN, MASSACHUSETTS, U.S.A. 
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Assembly 


PRODUCTS & PROCESSES & PRODUCTS 


Improved Thread-Cutting Screws 
for every application in every ma- 
terial have been announced by Par- 
ker-Kalon Div’n, General Ameri- 
can Transportation Corp., Clifton, 


N. J. Five cutting flutes on Type 
F and B-F (left) reduce pressure de- 
velopment by 80% and have sharper 
cutting edges. For details write com- 
pany, or Circle No. F1. 


“Soldering Aluminum,” a 22-page 
booklet, includes data on soldering 
fluxes, irons and flames, and gives 
complete information on actual sol- 
dering methods such as hot plate, 
dip, furnace, friction, glass fiber 
brush, and ultrasonic operations. 
Aluminum solder types and proper- 
ties are explained. For a copy, write 
Reynolds Metals Co., Dept. PRD-6, 
Box 2346, Richmond 18, Va., or Cir- 
cle Inform-A-Gram No. F2. 





Gear Hobbing Machine 
Is Fully Automatic! 








Koepfer 170 Gear Hobber 





without | with 


magazine | magazine 
feed feed 





Max. pitch to be cut DP 10 | DP 10 
Max. dia. of blank 54” 134” 
Largest face 6” 434," 
Min. teeth to be cut 6(1)* 6(1)* 

















*Special attachment for cutting less than 
6 to single-start worms 


Koepfer 170 


Hobbing of spur, helical 
and worm gears; worms; or any 
profile that can be generated... 


Magazine feeding attach- 
ment providing fully automatic 
loading, chucking and hobbing— 
greatly reducing machine set-up 
and handling time... 


Semi-automatic operation 
for small runs—with foot pedal 
opening chucking device... 


Automatic sequence con- 
trol—permitting pre-selection by 
control switches for either longi- 
tudinal hobbing, plunge hobbing 
or combined plunge-longitudinal 


es tos © 


a Se pe 

















Plunge-longitudinal 
hobbing with automatic 
sequence control, 


Write For Additional Information 


rcoSA 





—from bench lathes to boring mills. 


_— sales and service of precision machine sei 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


In Canada contact COSA Corporation of Canada, Ltd., 
1160 Lakeshore Road, Long Branch, Toronto 14, Ont. 
CIRCLE INFORM-A-GRAM KEY NO. 96 








TOOLING & PRODUCTION 


All Metal Self-Locking Nuts 
with PEM self-clinching feature are 
described in a bulletin. Data op 
thread sizes and shank lengths for 
various sheet thicknesses, mounting 


hole dimensions, and suggested in- 
stallation forces are given. Bulletin 
SL-858 prepared by Penn Engineer. 
ing & Mfg. Corp., Doylestown, Pa, 
or Circle Inform-A-Gram No. F3. 


A One-Piece, Reusable, Prevail- 
ing-Torque Locknut bulletin con- 
tains complete engineering data and 
specifications. A guide chart for cal- 
culating wrench torques for steel 
Conelock nuts is also included. Na- 
tional Machine Products Co., Utica, 
Mich., or Circle No. F4. 


A New In- 
serto Threaded 
Insert or stud 
driver drives 
self-tapping or 
regular inserts 
to an _ accurate 
position. Selec- 
tive position is 
accomplished by 
a wide-range 
depth gage on 
the driver while 

_ driver is rotat- 


ouaiion from Titan Tool Co., Main 
St., Fairview, Pa., or Circle No. F5. 


A Silver Brazing Paste experimen- 
tal kit consists of standard silver 
braze alloys and fluxes in stable 
combinations for testing production 
applications and determining cost 
reduction and increased production 
potential. Request information from 
Fusion Engineering, 17921 Rose- 
land Ave., Cleveland, or Circle In- 
form-A-Gram No. F6. 


A Perm-Nut Catalog contains 
sectional drawings of assembled 
products to explain typical ways the 
one-piece combination tubular rivet 
and nut simplifies design and assem- 
bly. Get a copy from Tubular Rivet 
& Stud Co., Quincy 70, Mass., oF 
Circle Inform-A-Gram No. F7. 
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NEW -/6 4 
< NEVE TALC OE 


ke qitt FOR TOUR Copy, 
" 









JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

JIG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 
STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 
STEP TYPE) 
& 

CATALOG INCLUDES 

TRACING TEMPLATES 


Mortueslera GN 


116 HOLLIER AVE., DAYTON 3, OHIO 

























CIRCLE INFORM-A-GRAM KEY NO. 971 





INTRODUCING... 
3 NEW 
KNU-VISE CLAMPS 








| 
L 
Push the handle! Pull the handle! 
It makes no difference—the new 
Knu-Vise clamps by Lapeer give 
you uniform clamping of parts. That’s 
real performance! Look at these 
features— 
90° handle motion produces lock of 
plunger for push or pull without re- 
setting of handle. Handle is revers- 
ible. Plunger guided by two widely 
separated, hardened steel bushings 
for accuracy in motion and minimum 
wear. Built-in deflection provides 
uniformly tight clamping of parts 
with normal variation in thickness. 
Swivel base model provides 90° 
total change in direction of plunger 
motion. The air (or oil) operated 
model, AOP&P-1200, produces 
approximately 412 times the clamp- 
ing force with 85 p.s.i. than the cyl- 
inder would alone. Failure of air (or 
oil) pressure does not permit reverse 
motion of plunger, thus not affecting 
clamping force. 
All parts easily replaceable. 
Manufacturers of over 150 models of manually and air-operated clamps and pliers 


KNU-VISE 
PRODUCTS 





P&P-1200 
Hand Push-and-Pull Clamp 





ves 


1200 
Hand Push- on Pall Swivel- Base Clamp 





AOP&P-1200 
Push-and-Pull Air-Operated Clamp 


WRITE TODAY FOR 
COMPLETE INFORMATION 





WESTE 1 RN V.: " X ond U Lewis r cor , 
3064 DAVISON ROAD 4436 Long Beach Ave., pa Fae Calif., a She 
INSON EQUIP. SALES LTD. 
LAPEER, MICHIGAN MH SAMAPIAN BUti nad Basingeam, Oneare 
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Soldered 











Representatives in Major Industrial Areas 












J Automatically 

































1440 
Sink Trap Assemblies 
Per Hour 


This new G.A.S. engineered soldering unit replaces the 
hand torch method of soft soldering threaded collars 
to brass “’J-bend”’ sink traps. 

The problem presented to G.A.S. engineers was to 
replace a method no longer equal to competitive condi- 
tions; to improve quality; increase production; and pro- 
vide a unit flexible enough to handle many sizes and 
styles. 

G.A.S. engineered solution to the problem is shown 
in the cut above — a unit which will automatically flux, 
pre-heat, apply solder, sweat, cool and wash off excess 
flux and discharge “J-bend” having one or two collars 
per piece — actually — up to 2880 completely soldered 
collars per hour are possible. 


Important Features 


@ One-Man Operation 

© Automatic Timer Controlled Indexing 
Conveyor 

Automatic Metered Flux Applicator 

Burners, Individually Adjustable 

Automatic Metered Wire Solder Feeder 

Cooling and Flux Rinsing Station 

Mechanical Discharge 


Advantages 
® Quality at Lower Cost 
©@ Uniformity of Product 
®@ Increased Production 
® Controlled Use of Solder and Flux 
® Straight Line Production 






















































This is just one example of G.A.S. ability to engineer 


an economical and efficient solution to a heat proc- 
» os hay, 
’ 






essing problem. 


















‘ 3 % 
Let us analyze your heat processing % 
requirements—a brief description is all y + 
that’s required, and, of course, there ¢b s 
is no obligation. Write today! %, rl 
“Ge, - 
SIGHER WO, 40 










GAS APPLIANCE AA? as 


1936 West Balmoral Avenue, rea 40, itlinete 
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hardness tests increase plant capacity 


By knowing the hardness of incoming parts 
you can reduce number of processing steps 


Every production program has a bottleneck. Steel 
City Brinell testers can stop the broken-tool 
bottlenecks caused by too-hard parts. 

For example, a maker of transmission cases 
has solved two problems with one “Color-Glance” 
tester. All incoming cases are tested; only hard 
ones need be annealed. Tool breakage is mini- 
mized, and limited annealing capacity is not 
overloaded. 

Steel City “Color-Glance” Brinell hardness 
testers are high-production units. Relative hardness 
is shown by colored lights to reduce errors and 
fatigue. Optional equipment: workpiece locators, 
conveyor sections, counters, etc. 

Steel City has solved many hardness-testing 
problems—laboratory, low-volume, portable. A 


TOOLING & PRODUCTION 


Assembly 
PRODUCTS & PROCESSES & PRODUCTS 


Die Cast Washer Base Cap Nuts 
standard specifications are listed in 
bulletins from Gries Reproducer 
Corp., 400 Beechwood Ave., New Ro- 
chelle, N. Y. Closed- and open- 
end types are covered. Write to the 
company for your copies, or Circle 
Inform-A-Gram No. F8. 


Nut Running Tools, up to %” 
square or hex drive, are listed in 
an 80-page catalog which gives com- 
plete specifications for impact and 
power sockets, extensions, adaptors, 
and nut setters. Catalog 30-A is 
compiled by The Apex Machine & 
Tool Co., Dayton, O., or Circle F9, 


A Tensile Testing Machine for 
screws, nuts, and bolts and to cali- 
brate impact wrenches, is featured 
in a bulletin. Shows how to check 
tensile strength of threaded fasten- 
ers and gives advantages and fea- 
tures. A chart of required loads for 
standard screws is included. Bulle- 


standard machine may meet your needs. \ , V 
tin 114 is available from Skidmore- 


Wilhelm Mfg. Co., 442 Green Rd.,, 
Cleveland 21, or Circle Inform-A- 
Gram No. F10. 


Tell us your testing problem; ask for literature. 


A Plastic Metal Kit contains 
Flawmaster epoxy plus five jars of 
powdered metals which can be 


8815 Lyndon Ave., Detroit 38, Mich. é , 
ihncneapehieaan = ™ mixed with the clear epoxy to meet 
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very TOOL ROOM NEEDS THIS 
3} ely F722 


| 





New big FREE 78 page catalog list- <i 

ing scores of accessories and com- ~ Lore i Se “wn wit Se F : ; 
ponents needed in —, tool room, tbinggtte Ky eS ms | any metallic bonding need. Kits or 
such as malleable machine handles eH » Ee , - 

c.i. hand knobs, hand wheels, etc. SAT yn m descriptive literature are available 
nn yn from Carl H. Biggs Co., 2255 Barry 


All are top oeey and a cost. | < 1) - on tray 7 

2 \) " | 2 

nan we > aa ~ <= | Ave., W. Los Angeles 64, or Circle 
»> Co 7 No. F11. 


BALL HANDLES—Threaded Sy 
KY 
Ww 
Available in many sizes ranging from 
3/32” to 114” diameter. Made from music 
sigh wire. All springs 10” long. Select the size 
a 7 required and cut to length wanted. Saves 


eS | time and money. 
- MUSHROOM 


' 
ROUND PLASTIC |} PLASTIC PLASTIC 
Will give your product that 
“dressed-up” appearance. Made in a 
wide variety of diameters and thread 
sizes. Round and oval plastic sup- 
pied in red or black. Polished steel 
an@es also supplied. Low prices and 
finest quality. 


A Nickel Base Brazing Alloy for 
joining stainless steel surfaces with 
large clearances is outlined in a 
bulletin. Nominal composition, met- 
Low prices. allurgical properties, and engineer- 

ing properties of the powder are list- 

REID TOOL SUPPLY CO. ed. Get Data Sheet 5 from Stainless 
Processing Div’n, Wall Colmonoy 

MUSKEGON HEIGHTS, MICHICAN Corp., 19345 John R St., Detroit 3, 
or Circle Inform-A-Gram No. F12. 


Extension spring assortment, ranging in 
diameters from 1%” to 1”. All are 11” long. 
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Easier Tolerances and improved 
alignment, made possible with new 
techniques for retaining anti-friction 
bearings with Loctite Sealant, are 
described in a brochure published 
by American Sealants Co., 261 Wood- 
bine St., Hartford 6, Conn. Tips on 
how to stop breakdowns and seal 
joints with a liquid lockwasher are 
included. Get copy from company, 
or Circle Inform-A-Gram No. F13. 


Popular package = 
r, 8-oz.can fitted = = 
with Bakelite cap = = 
holding soft-hair = 
brush for applying right = 
at bench; metal surface = 
ready for layout in a few min- 
utes. The dark blue background 
makes the scribed lines show up in 
sharp relief, prevents metal glarc. 
Increases efficiency and accuracy. 
Write for sample on company letterhead 
THE DYKEM COMPANY 
. © St. Lovis 6, Mo. = 
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chrome Aw Hardening stee 
finished ground form proof wrap "| 
LEADERSHIP- often copied-—never equaled! 
This is why —Morsholl Steel Company has grown to be the largest prod 
Ground Fiat Tool Steel 


FOR YOUR CONVENIENCE write for colortul wall chart with all sizes and grodes 


We invite comparison—write for complete catalog of products 


Em. blem + ARSHALL STEEL COMPANY 


of Excellence iva DOX 4U6-Ir, Lauratiye, Limors 
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ARMSTRONG 


LEADERS IN THE DROP 
FORGED CLAMP FIELD 


. . - in design, machining and 
strength; in completeness of line 
in both sizes and types. 

Designs are based on a full 
knowledge of clamp uses and 
requisites. Drop forging assures 
die-perfect form, texture tough- 
ness and freedom from structural 
faults. Maximum stiffness is at- 
tained by a discerning selection 
of steels with accurate controlled 
heat-treating, tempering and 
testing. 

For dependability and long 
useful life, specify and standard- 
ize on ARMSTRONG Drop 
Forged Clamps. 


es 


Write for new ARMSTRONG General Catalog 


ARMSTRONG BROS. TOOL CO 


ce 9 5220 W. ARMSTRONG AVE,., CHICAGO 46, ILL 
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THIS DRILL ELIMINATES 
SECONDARY OPERATIONS 








Just one pass with these high-speed 
steel or carbide-tipped gun drills 
produces an accurate, truly round, 
straight hole honed to mirror-bright 
finish. That’s why you can drill 
small parts of all kinds — faster, 
more accurately and at lower cost 
with HI-STANDARD Gun Drills*. 


Production parts that once had to 
be drilled individually can now be 
gang-nested and drilled through, 
producing holes identical in size, 
location and finish. Drilling of this 
kind is done on automatic indexing 
machines, lathes, horizontal and up- 
right drilling machines, and similar 
equipment. Forced oil feed through 
the drill clears chips and cools cut- 
ting edge for faster drilling. No 
matter what the size or shape of 
your workpiece, drilling with 
HI-STANDARD Gun Drills is an 





outstanding time-and-money saver. 
Any material that can be machined, 
can be gun-drilled. 


Gun drilling is one important way 
in which forward-thinking manu- 
facturers are increasing production 
and cutting costs. To find out how 
your company can do the same, 
write for your Hi-Standard Engi- 
neering File 20 today! 

*Also called ‘‘deep-hole drills” 





Pioneers in the Design and Development of Gun Drills 


for more than 30 Years 


© HIGH STANDARD 


MANUFACTURING CORP. 
HAMDEN* CONNECTICUT 
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CONTRACT SERVICES 
DIRECTORY 


Listings, $12.00 per inch ($1.50 per ‘4g incn) 
Minimum charge, $4.50 per insertion. Rates net 





DRESEL-BETZ Co. 

Belleville, Il. 

Designers and Manufacturers of Tools, 
Dies, Jigs, Fixtures, Metal Stampings. 





Michigan 





DAVIS TOOL and ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 











Ohio 


CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Fe Cleveland, Ohio 





DESIGNERS AND BUILDERS 








ENERAL DIE & TOOL CO. 
2067 W. 55th St., Cleveland, Ohio 


WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 








THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE Co. 

5601 Tillman Avenue, Cleveland, Ohio, | 
WoOodbine 1-2440 & 1-2441. Manufac- 
turers of cial Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 


Ale 


DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 

















WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 
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Grinding & Finishing 


PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUCTS 


Fast Easy Loading and unloading 
of workpieces is possible with Spit- 
fire 24” gyromatic flat lapping ma- 
chine with specially designed pneu- 
matic lifts and pressure arms. Ver- 
satile lifts create less wear and 






strain on air cylinder and compo- 
nents to give longer life. Spitfire Ma- 
chine & Tool Co., 2931 N. Pulaski 
Rd., Chicago 41, or Circle Inform-A- 
Gram No. Gl. 


For Consistent Quality and lower 
unit cost use RCA automatic grinder 
controls for all types of grinders. 
They consist of control panel, parts 
gage, segregator, and bed advance 


mechanism, and handle steel, mag- 
netic iron, non-ferrous metals, and 
ceramics. Catalog A1000 is available 
from Radio Corp. of America, In- 
dustrial Electronic Products, Cam- 
den 2, N. J., or Circle Inform-A- 
Gram No. G2. 


“How to Order American Grind- 
ing Wheels” is a catalog which gives 
diagrams of shapes and data on 
types of abrasives, bonds, and hard- 
nesses. A chart lists material and 
job, and available abrasives and 
bonds. The American Emery Wheel 
Works, Providence, R. I., publishes 
the catalog, or Circle Inform-A- 
Gram No. G3. 


Grinding and Buffing Machinery 
is highlighted in a catalog that gives 
specifications of pedestal, snagging, 
disc, and lathe grinders, buffing and 
polishing lathes, dust collectors, and 
special machinery components for 
grinding and polishing. For Catalog 
59, write The Cincinnati Electrical 
Tool Co., 360 Mt. Hope Ave., Cin- 
cinnati 4, or Circle No. G4. 








TOOLING & PRODUCTION 


A Wall Chart gives ten do’s ang 
don’t’s of grinding wheel safety that 
should be posted in toolrooms, tog} 
cribs, and near grinding machines 
Get a copy from The Carborundyum 
Co., Walmore Rd., Niagara Falls 
N. Y., or Circle No. G5. : 


Abrasive Belt Grinder, a low 
cost platen type, has wet or 
grinding features. Model 600-p 
boasts precise water control to elim. 
inate distortion and provide longer 






— we" : 
belt life. Dry unit can be furnished 
with built-in dust coHector. Ask for 
Bulletin 347-T from Hammond Ma- 
chinery Builders Inc., 1631 Douglas 
Ave., Kalamazoo, Mich., or Circle 
No. G6. 


“How to Appraise Sonic Energy 
Cleaning” gives general information, 
data on how to reduce costs and 
improve products with this process, 
and a description of systems used. 
For your copy write Pioneer Cen- 
tral Div’n, Bendix Aviation Corp., 
Davenport, Iowa, or Circle Inform- 
A-Gram No. G7. 


Portable Tumble-Finisher has lift- 
off removable barrel and variable 
speed drive. Model RA Rollabrader 
features precision and portability 
for small parts finishing, deburring, 


. : Ps eek 

and polishing. Heavy-auty con- 
struction makes it suitable for steel 
ball burnishing. Rampe Mfg. Co, 
14915 Woodworth Ave., Cleveland 
10, or Circle Inform-A-Gram No. G8. 


A New Barrel Finishing Equip- 
ment brochure describes 14 standard 
units, barrels, and specialized barrel 
finishing machines. Design features 
and specifications are given. Bro- 
chure B-25-C is issued by ALMCO, 
Queen Products Div’n, Albert Lea, 
Minn., or Circle No. G9. 
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TUBE DEBURRING TOOL 


DOES 4 JOBS 
AT ONCE 


ROUGH END... 














e Replaceable cutters Replaceable pilot reamers 


* Adjustable for size control ¢ Easily reground in your plant 


Standard sizes for 3/16” to 1-1/4” tubing. 
Write for Bulletin 46P 


GENESEE MANUFACTURING COMPANY 


566 HOLLENBECK ST @ ROCHESTER 21, N. Y. 


Adjustable Hollow Mills - Facing and Counterboring Tools - Special Production Tools 
Tube Deburring Tools - Since 1908 
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Precision Tapping 


by aad 0 machine wih 
DAHLSTROM f 
TAP GUIDE 


saves countless hours 
by preventing 
broken taps. 











A low-cost Dahlstrom 
Tap Guide provides the 
accuracy and close toler- 
ances of larger machines 
costing many times as 
much. Tap breakage, a 
major expense in many 
shops, is virtually elim- 
inated with a Dahlstrom 
Tap Guide because 
metal material is always 
held straight and square. 
Light enough for port- 
ability, yet it can be 

ted to wall or post for 
permanent installation. 


Machine Tapping 


Thespindle top is centcr- 
bored to fit the tail stock 
of a lathe. Simply pull 
out for lathe use. The 
same spindle can also be 
used as a tap extension 
for reaching hard-to-get- 
at places. Tap Guide is 
furnished with nine 
or a Pig y aes 

> 4", 5 » %", 
7/16", 14”, 54", and 34”, 

rite for bil in. ” 

- 


p> negmeeerees 


BRANCH MFG. CO. 


16 Olson Drive, North Branch, Minn. 
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OVER 2700 PLANTS 


l | 
| | 
! ! 
| are saving money with | 
: 3 
| | 
I | 


WHISTLER 





MAGNETIC PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
001” increments from .100” thru .500” dia. Larger sizes available. 





ADJUSTABLE PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100’ thru .500” dia. Larger sizes available. 





manufacturer of all types of 
CUSTOM DIES for over 40 years 


748 Military Rd., Buffalo 23, N.Y. 





Mail the following: 1 Magna-Die Catalog [ Adjustable Die Catalog 
0 More information on custom die work 


NAME TITLE 





COMPANY 





STREET 











CIRCLE INFORM-A-GRAM KEY NO. 1013 











102 


Pressworking 
PROCESSES & PRODUCTS & PROCESSES 
A New Hand-Operated 36” Shear 
features inclined ram that has com- 
bination eccentric-leverage opera- 
tion for greater mechanical advan- 





tage than leverage-operated shear. 
Sixteen gauge mild steel material 
can be cut across the 36” width. 
A side squaring gage mounted on 
worktable is graduated in 1/16” in- 
crements and adjusts to compen- 
sate for blade wear. O’Neil-Irwin 
Mfg. Co., 626 8th Ave., Lake City, 
Minn., or Circle No. H1. 


Hi-Speed Power Shears. with 
pneumatic friction clutch and brake 
are featured in a bulletin. Complete 
descriptions and specifications for 
four models are included. For your 
copy, write Famco Machine Co., 
3100 Sheridan Rd., Kenosha, Wis., 
or Circle Inform-A-Gram No. H2. 













SHELDON 


Precision 
TURRET LATHES 


An extremely versatile, capable and fast, produc- 
tion tool for turning precision parts. Increases 


for LOW-COST, HIGH - SPEED 


»_PRODUCTION Turning 


* Push Button 
speed selection 


* Heavy duty 
power driven 
variable speed 
drive 


*& Handwheel 
6-station, 612” 
stroke bed 
turret 


* Lever-operated 
cross slide with 
front and rear 
tool blocks 


* Lever-operated 
1-1/16” draw bar 
collet attachment 
(1%” hole 
through spindle) 


* Zero-Precision 
taper roller 
spindle bearings 


pieces per hour, lowers cost per piece. Lower tool 


investment, saves floor space, reduces power costs. 
Easily operated by anyone. Rapidly pays for itself 


*% 13%" swing over 
bed ways 


in added profit. The extra capacity makes the lathe 


ideally suited for either high speed precision collet 


work or as a chucker. 


This tool can be your answer to today’s compe- 


tition. 


* 2-HP Motor 


* Complete Line of 
accessories and 
attachments 


10”, 11” and 13” Sheldon Lathes * Sheldon Variable- 
Speed Lathes * 13” and 15” Sebastian Geared Head 
lathes * Sheldon Milling Machines * Sheldon Shapers. 


Write for Turret Lathe Circular and General Catalog 


SHELDON MACHINE CO., Inc. 


4235 N. Knox Ave 


Chicago 41, Illinois 
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A Four-Column Hydraulic Pregs 
Line now includes 48 standard mod. 
els, either up-acting or down-acti 
with a 25- to 1,000-ton range. Ac. 
cessible working area permits feed. 
ine from front, back, or either side, 






Ruggedly constructed crown, bed, 
and sliding platen provide maxi- 
mum resistance to deflection. Get 
Bulletin 95-D from K. R. Wilson, 
Inc., Arcade, N. Y., or Circle Inform- 
A-Gram No. H3. 


A New Type Drawing, drilling, 
and tapping oil is used for severe 
drawing jobs and drilling and tap- 
ping stainless steel parts and other 
hard metals. Get a bulletin on Tuf 
draw compound 234 from the Frank- 
lin Oil & Gas Co., 34-40 S. Park St, 
Bedford, Ohio, or Circle No. H4. 


A New Series 1 OBI Press comes 
in 35-, 45-, and 60-ton models and 
can be outfitted with a new re-cir- 
culating lubrication system which 
continuously lubricates main and 


ow ae “6 





connection bearings, gibs, geals, 
and counter-balances. Also features 
modified flanged slide which gives 
larger die area. The Minster Machine 
Co., Minster, Ohio, or Circle No. Hb. 


A Vertical Four-Slide Machine is 
described in a bulletin which dis- 
cusses features such as high pro- 
duction, accuracy, and rapid set-up. 
Feed assembly, tooling, drive, and 
other UB-3 Verti-Slide components 
are detailed. Specifications are 
given in Bulletin UB-3 from Ma- 
chine Div’n, The Torrington Mfg 
Co., Torrington, Conn., or Circle In 
form-A-Gram No. H6. 














JCTION MAY 1959 





ic Press 
rd mod. 
1-acti 

ge. Ac. 
ts feed. 
ler side, 





This new super-sensitive ‘‘TOOL- 
GARD” monitors tool wear seven 
times more effectively than exist- 
ing load measuring instruments. 
it reveals the slightest increase or 
decrease in power consumption, 
most important for the accurate 
appraisal of tool wear and effi- 
cient operational conditions. 


and not too late. 








Wares tthat)-1 1] a aa] {om i 


foreyat-jt-laimiele) 
Viats lm erelalige)| 
with the 


TOOL-GARD 





The“TOOL-GARD” has 2 primary functions— 


1. When the instrument is set to “TOOL-GARD” posi- 
tion it cancels out the non-cutting load and monitors 
only the amount of tool wear taking place during the 
operation. It also controls the safe limits of tool or 
other pressures, particularly important in “blind ma- 
chining” or grinding applications. 


2. When the instrument is set to “LOADMETER” posi- 
tion it monitors the machine tool’s efficient load limits. 
By permitting the use of maximum horsepower, safely, 
the machine can be operated at full capacity without 
the danger of damage to the machine, the tooling or 
the workpiece. 


The “TOOL-GARD” pays a dividend every time you use it 
KNOW___._ without stopping the operation—when it’s time to change a tool... 


not too soon 


SAVE __._ unnecessary lost time—checking tool conditions and finished work dimensions. 
SAFELY get full measure of tool performance from each grind and more grinds per tool... 
you will with the “TOOL-GARD”. 


Some Open Territory ¢ 


Dealer Inquiries Invited 


6360 HIGHLAND ROAD 
PONTIAC, MICHIGAN 
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MATTHEWS 201 MACHINE 
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ROUNDS 






CONICALS 


TUBULARS 


Matthews’ No. 201 Rotary Table 
Marking Machine is designed to 
keep pace with your production 
schedules. With automatic feed and 
ejection, it quickly becomes an inte- 
grated, in-line marking unit. Also, 
it may be used as an independent 
marking station. Self-standin 
round parts are marked and ejec 

in % second where feed is automatic 
. .. 3600 to 4000 parts per hour with 
manual loading. Write today for 
Bulletin 146-C9. 


JAS. H. MATTHEWS & CO. 


3928 Forbes Ave. 
OFFICES IN PRINCIPAL CITIES 


> Pittsburgh 13, Pa. 
WRITE, CALL OR TWX PG 424 
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"WHERE 


have these Template 
Drill Bushings been 


ALL ARP LIFE” 


EMBEDDED 
CORRUGATED 





SHOULDER 
FLUSH 


TEMPLATE METAL FORCED AROUND 
BACK-TAPERED SHANK 





Bushings that save their cost—and 
pay a bonus to the user in simplified 
template assembly. 

That’s the PEM Story. 

One-hole, compression-mounting 
positively locks bushings into the 
template metal with high torque and 
pull-out resistance. 

Any standard press can be used to 
supply the squeezing action required 
to install one or several at a time. 

There’s no riveting, welding, in- 
dexing, nesting, outboard supports 
needed. No possibility of ‘“‘cocking’’ 
during installation. 

Permit thinner gauge (one-third 
conventional thickness), lighter 
weight, easier-to-handle templates. 

Try PEM Bushings and you will 
wonder, too, where they’ve ‘been 
all your life.” 

Write for literature and sample. 
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THE MOST 
EFFECTIVE 
METHOD 

OF MARKING 
NAMEPLATES 


The new @ Pneu- 
matic Plate Stamper is 
the modern answer to 
clean, accurate 
plate marking. 


This @ designed and built machine guarantees that your 
plates will be marked with precision in alignment, spacing 
and depth of characters. The fatigue of hand stamping 
is eliminated. 

For speed, safety, economy and power, @® has all the 
answers to your plate marking problems. 


IF 17'S WORTH MAKING, IT'S WORTH MARKING. 
Gro. T. SCHMIDT, INC. 


4112 Ravenswood Avenue 


Chicago 13, Illinois 
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GOOD 
HOLES 

MADE 
BETTER 


For holes requiring additional accy. 
racy, smoother finish, or greater wear 
resistance, BALLIZING is the answer 
—and only ballizing gives all three of 
these advantages. 





This process is also faster and far 
less costly than any other method of 
final hole sizing and finishing. 


Investigate! WRITE TODAY for 
FREE 16-PAGE BALLIZING BULLE. 
TIN. It describes the process fully; 
gives cost and production data. 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
3697 JACKSON ROAD 
ANN ARBOR, MICHIGAN 
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Now you can do both... 









...Drilling and/or Tapping... 
with ONE adjustable U. S. Drill Head 


Complete versatility for job shop oper- 
ations with standard adjustable arms 
... Or, equip these heads with U. S. 
Slip Spindle Plates which are 
jig-bored for positive alignment to fit 
the hole pattern. 


Double Duty Tools—with a reversing 
spindle machine, you can drill and 
tap the same hole pattern 

with one head. 

Positive all-gear drive . . . shaved 
gears ... anti-friction bearings 

... oil-tight housings. 


Ask for Catalog AD-57 


US 





i 


Slip Spindle Plates may be 
jg bored for more than one 
pattern of holes 








Ad, ble and Fixed Center Muitipie Drilling Heads. 
individual Lead Screw Multiple Tapping Heads. 










DRILL os 
HEAD M@ UNITED STATES DRILL HEAD CO. 
BURNS STREET + CINCINNATI 4, OHIO 
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The WELLS Model 600 
Metal Cutting Band Saw 






for 
Tool and 
Stock Room 
Service 
ry 


for 
Medium 
Production 
Jobs 






Wet Cutting 
System Optional 





Rugged in design, dependable in operation, the 
Wells Model 600 is the ideal saw for tool and stock 
rooms .. . gives excellent service on medium pro- 
duction jobs. Uses 54” blade. Adjustable, uniform 
gravity feed is provided by hydraulic stabilizer and 
special coil spring. Casters available for portability. 
Write for Bulletin 260-A. 






WELLS MANUFACTURING CORPORATION 


1940 Cedar Street, Three Rivers, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1044 
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Accurately and Automatically 


Feed wide materials into presses or 
shears with the new Ses-Matic dou- 
ble air feed. The large unit handles 
to 36”, 48” and 60” wide materials. 







Can be used with almost any press 
or shear and feeds from any side 
of the press. Get details from Spe- 
cial Engineering Service, Inc., 8161 
Livernois Ave., Detroit 4, or Circle 
Inform-A-Gram No. H7. 


A Mark II-C Press Line consists 
of two 5-ton 12%” deep throat 
punch presses that punch to center 
of 25” width material and up to 60” 
in length. A Kenco Cyclo-Safe roller 
clutch permits central drive between 





presses, eliminates torsional twist to 
the crankshaft, and allows synchro- 
nization of rams and even power 
distribution. For details write Ken- 
co Mfg. Co., 5211 Telegraph Rd., 
Los Angeles 22, or Circle No. H8. 


A New Deep Throat Model Press- 
Rite 15-Ton OBI Press features 12” 
thread depth and frame of rugged 
reinforced steel weldment. This 
throat depth permits many trim- 


ming, drawing, forming, blanking, 
and punching operations usually 
done on larger presses. Bulletin 359 
ls available from Sales Service Mfg. 
Co., 2365 University Ave., St. Paul, 
Minn., or Circle No. H9. 





BUY 
U. S. SAVINGS BONDS 
TODAY! 





A Versatile Simultaneous Position 
Detector adapts to high-speed mul- 
tiple-die presses to cut operating 
costs and increase efficiency through 
more effective control. It’s a fail- 
safe pulse system in which phasing 
determines accuracy or inaccuracy. 
Each press stroke proves proper 
operation of both press and control. 
Get information from Sterns Con- 
trol Corp., Great Neck, N. Y., or 
Circle Inform-A-Gram No. H10. 


A New Magnetic Transfer System 
is adaptable to different transfer op- 
erations by just automating specific 
operations rather than a whole plant. 
The AAC automatic hand can be 
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Pressworking 

PRODUCTS & PROCESSES & PRODUCTS 
used with presses, roll forming ma- 
chines, press brakes, hydraulic press- 
es, and shears. American Actuator 
Corp., Box 384, Stamford, Conn., or 
Circle Inform-A-Gram No. H11. 

















YOU make money 


every time you 


chuck with Gace 


1. You get dead true preci- 
sion chucking single parts— 
.0005” precision on duplicate 
parts. (Conventional chucks are 
only accurate to .003” when 


new.) 


2. You save costly machin- 
ists’ time. Takes but a minute to 
indicate and adjust a Buck. No 


fooling around with shims. 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 





3. The Buck Ajust-Tru® 
principle helps compensate for 
spindle run-out, compensates 
for chuck wear—greatly length- 
ens chuck life. 


Buck Ajust-Tru 3- and 6-jaw 
chucks cost no more than con- 
ventional chucks. Send for cata- 
log—see for yourself why “It 
pays to chuck with Buck.” 


BUCK TOOL COMPANY 


518 SCHIPPERS LANE @ KALAMAZOO, MICH. 
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Toolroom 
PRODUCTS & PROCESSES & PRODUCTS 
New Anchor Stops are an inex- 
pensive and easy way to index or 
position drill templates or other tool- 
ing onto the work prior to drilling 
or other fabricating operations. Press 
into a drilled or punched %” dia 


DRILL BUSHING — 


















LONG LIFE 





A-Gram No. J2. 


Here’s a Battery of 
PROFIT PRODUCING 


PERKINS 


For years some of the largest metal working plants 
in the country have used batteries of Perkins 
Presses to economize on space, lower production 
cost and ease of operation. They’re the LITTLE 
GIANTS of the industry. Sturdy... 


hole in 0.060” or thicker aluminum 
template. Write to Hi-Shear Rivet 
Tool Co., 2600 W. 247th St., Torrance, 
Calif., for a bulletin, or Circle In- 
form-A-Gram No. Jl. 


“Diamond Wheels for Carbide 
Grinding” deals with diamond 
wheels (both natural and man-made 
diamonds) for carbide grinding, with 
bond types, infeed and table speeds, 
wet grinding, and diamond concen- 
tration. Application hints are also 
given. Get a copy from The Car- 
borundum Co., Walmore Rd., Nia- 
gara Falls, N. Y., or Circle Inform- 








PRESSES 


Versatile... 
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Ready Mark Tool Steel Stock jg 
maroon coated, air hardening pre. 
cision ground, rust resistant, and 
requires no greasing or degre: 
Available in about 250 sizes from 
%” x 1” in 18” lengths. Used for 





dies, 


machine parts, shear 
blades, and knurling tools. Bulletin 


gages, 


M80 is published by Brown’& 
Sharpe Mfg. Co., Industrial Products 
Div’n, Providence 1, R. I., or Cirele 
Inform-A-Gram No. J3. 


Heat Shock Resistant Machinable 
Ceramic is described in a bulletin 
which tells how parts with close 
tolerances can be produced without 
firing facilities. Uses for Grade 
HR-2-M include induction heating 
jigs, welding locators, torch and fur- 
nace brazing fixtures, and refractory 
furnace parts. Get Bulletin 118 from 
Duramic Products, Inc., 262-72 Mott 
St., New York 12, or Circle Inform- 
A-Gram No. J4. 


With Tungsten Carbide Thermo 
Spray powders and guns you can 
apply 0.001” thick hard facing at a 
rate of 110 to 150 sq ft/hr. The light- 
weight gun requires no compressed 





air, 


only oxygen "and acetylene. 
Bulletin 139 is available from Metal- 


lizing Engineering Co., Inc., 1101 
Prospect Ave., Westbury, L.L, N.Y, 
or Circle Inform-A-Gram No. J5. 


Stock Precision Ground Jig and 
Fixture Plates are now being offered 





Economical. 











by PIC Design Corp., 477 Atlantic 
Shown here is the Press Room of Ave., E. Rockaway, L. L, N. 
the Acme Chain Corp. of Holyoke, : 
Mass., now operating 175 Perkins 
Presses. Before you buy, check the 
economical price of these long-life 


profit-producing Presses. 


Write Dept. TP-10 
for catalogs show- 
ing variety of 
models and com- 
plete specifications. 






























f a 

ce) 
Available in %@", %4”, %”, oF 4,” 
thick, in stainless steel or aluminum. 
Get Catalog 20 from the company, 
or Circle Inform-A-Gram No. J6. 
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When a Vise becomes a Virtue... 


i'sa MULTI-PURPOSE VISE 


Outstanding Quality « Economy Priced 


rdene t 1 Vs permit 
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LIVE 


& 238 ae 


GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


In the GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring 
you an unequalled standard of excellence in 
live centers. Accurate, (to + .0001”) GOLD 
BAND Live Centers offer “custom” quality 
at production prices. Specify GOLD BAND 
Live Centers and your every need can be 
accommodated from stock . . . 99 times out 
of 100. Ideal’s GOLD BAND Live Centers 
offer savings, simplified operations and 
higher lathe output both in quantity and 
quality. Contact your distributor today...or 


Send for 


Complete catalog data 
and specifications. 





EXPORT AND IMPORT Ltd. — 
@ A DIVISION OF MACHINERY BUILDERS, INC. 
“475 Grand Concourse, Bronx 51, N. Y. 
F ing 
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PRECISION 
FITTED 
BEARINGS 


Ideal Live Centers fea- 
ture precision machined 
and hardened boll 
and/or roller bearings 
for superior accuracy 
and performance. Sealed 
to keep dirt out, 

grease in. 


A COMPLETE LINE FOR EVERY NEED... SPECIALS, TOO! 


IDEAL INDUSTRIES, Inc, 


1334-E Park Ave., Sycamore, II]. 


DISTRIBUTED BY THE NATION'S LEADING 
INDUSTRIAL DISTRIBUTORS 











Gaertner Toolmakers’ Microscope used to measure 
typical piece part. Co-ordinate range 4” x 2” 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. yr pnd suited for mak- 
ing a yoo variety 0 agen se measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 

ic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 

The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co- -ordinated 2 and disagreements and 
rejects minimiz 


Features that help you get 

HIGH SETTING AND REPEATING ACCURACY 
© Low, compact built-in rotary stage reads to 
1 minute of arc throughout 360° range. 
Minimum overhang of stages. 
Full 2” recision- lapped cad screws with cor- 
rection device. 
Straightforward, 
system. 


direct, uncomplicated optical 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac- 
tor ocular sj d up measurements, simplify 





ing Pp 
| @ Convenient location of ocular eyepieces for ease 





of reading. 
Built-in transformer and plugs for all 
illuminators. 
Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 
¢ Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, variable 
oes available. 
a -i have a special measuring problem, our 
of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
available to help you. 
Write for Bulletin 147-56 


Designed and manufactured by 
The Gaertner 


Scientifie Corporation 
1242 Wrightwood Ave., Chicago 14, lil. 
Telephone: BUckingham 1-5335 
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With the new, improved “HARDSTEEL” 


equal ease on work-hardening steels and 


costs in thousands of plants. 


You Harden It—We'll Drill h— 
With “HARDSTEEL” 


BLACK DRILL COMPANY, INC. 


1368 East 222nd St.+ Cleveland 17, Ohio 


without Annealing — 


RY 
The New 
IMPROVED 


DSTEEL” 
RILL 





Drill, you can 


do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing the work. And they work with 


high carbon—- 


high chrome steels of any degree of hardness. 

“HARDSTEEL” Drills fit standard drill presses. They 
save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly. 


Write for a copy of the “HARDSTEEL” Operators 
Manual showing how “HARDSTEEL” drills are cutting 






















KAUFMA 





and tapping 


time delay 


stroke. 





Kaufman’s new Model 10E-1125 handles 


time. Whether you need Model 10E-1125 
with standard drilling or 


KAUFMAN MF 
529 S. 29th Street 





¢ For drilling, 


MODEL 
10E-1125 


TAPPING MACHINE 





countersinking 
a wide variety 


of flanged valve bodies. 


¢ Three-head machine provided 
with 714 h.p. standard head 
units, four-spindle adjustable 
heads and five-division index. 


¢ Head units provided with six- 
speed transmission, hydraulic- 
ally operated adjustable feed, 
rapid advance and adjustable 


at bottom of 


a large range 


of flanged bodies with different diameter of drills, 
countersinks and taps on a variety of bolt circles — 
for example: four holes are completed in part at one 


or a machine 
tapping head 


units, or a machine for a new, unusual job 
— write or telephone Kaufman today! 


G. CO. 


Manitowoc, Wisconsin 
CIKCLE INFORM-A-GRAM KEY NO. 1082 


JUST OUT! 
NEW 1959 EDITION 
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Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and application, 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


Dept. TP-5, 712 E. 163rd St., Cleveland 10, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 1083 





Does the Job of Solid Carbide 














PATENTED © 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body. 


W. F. MEYERS CO., INC., BEDFORD, IND. 








.. COSTS 
LESS! 


There in a nut shell is the 
story of MEYCO carbide in- 
serted drill jig bushings! 
} Does everything a solid car- 
bide bushing will do at less 
cost: lasts almost as long; 
increases life of drills and 


jigs; greater accuracy— 








longer; saves man-hours and machine down-time! All this 
spells high production at a lower cost. For over a decade, 
carbide inserted drill jig bushings have been saving money 
on long production runs for cost conscious customers. 









Write for full details — 
ask for new Bushing Catalog No. 41 
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Portable Pneumatic Grinders are 
discussed in a bulletin which gives 
information on horizontal grinders 
and high-speed die types. The 12- 
page catalog includes charts on 





specifications for four types—two 
with 60,000 rpm and two with 
40,000 rpm speeds. Get Catalog 


PT-58 from Thomas C. Wilson, Inc., | 


A New Die Forming Alloy, a 
high-strength zinc-base die metal 
alloy, has high tensile strength, 
smooth die surface, and uniformly 
fine, dense grain structure. Perform- 
ance information is given in data 
sheets available from American 
Smelting and Refining Co., Federa- 
ted Metals Div’n, 120 Broadway, 
New York 5, or Circle Inform-A- 
Gram No. J10. 


A Tiny Toggle Clamp Series fea- 
tures a horizontal handle and has 
100- to 150-lb clamping force for a 


109 


reach of %” and 9/16” respecively 
in front of base. Bearing pins have 
a minimum of 80% bearing area and 
are in double shear, preventing tilt- 
ing or side thrust of clamping spin- 
dle. Lapeer Mfg. Co., Dept. N, 
1150 W. Baltimore, Detroit 2, or 
Circle Inform-A-Gram No. J11. 











21-11 44th Ave., Long Island City | 


1, N. Y., or Circle J7. 


Rotary Layout and _ Inspection | 


Fixture features sine-bar accuracy 
and vernier speed. Independent face 
plate may be rotated and adjusted 
separately from measuring ring and 
the two locked together in any rel- 


i o | 
. 






ative setting so work and measur- 
ing element can be engaged after 
each has been zeroed at starting po- 
sition. Get bulletin from Sorensen 
Center-Mikes, Inc., 264 Kossuth St., 
Bridgeport, Conn., or Circle Inform- 
A-Gram No. J8. 


New Sized T-Slot Nuts for clamp- 
ing have been made available by 
Northwestern Tools, Inc., 116 Hol- 
lier Ave., Dayton 3, Ohio. Available 
for all machine tools with table slots 





ranging from %” wide to 1-1/16” 
in multiples of 1/16”. Machined from 
bar stock and heat treated for long 
life. Get information from the com- 
pany, or Circle J9. 
















Illustration shows 
how Wisconsin 
Rotating Drill Head 
is mounted on 
turret of chucking 
machine, and how 
work piece is 
positioned in 
chuck. 





WISCONSIN Rotating Heads for 


your Automatic Chucking Machines 


Rotating Drill Heads and Tapping Heads by Wisconsin are 
winning wide favor because of their efficient performance on 
popular makes of automatic chucking machines and lathes. 
If you have a drilling or tapping operation to perform at low 
cost, consider the application of one or more of these heads 
specially engineered to your specifications. The Wisconsin 
engineering staff is qualified by training and experience to 
assist you in tooling for high speed, low-cost production. Send 
your “specs” and prints for quotation. 







CONSULT OUR FIELD ENGINEERS OR WRITE — 


WISCONSIN DRILL HEAD CO. 


4975 NORTH 124TH STREET ® 





BUTLER, WISCONSIN 





A8-9447-%I 
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E CUSHIO 





by Dayton Rogers 


FOR ALL PUNCH PRESSES 


to assure accurate working pressure on all dies 


® Single _ installations 
from 1 ton to mul- 
tiple installations of 
unlimited capacity, 
standard or designed 
on the job. 

® Quotations on 
request. 

® Best possible 
delivery. 








11 Ton Full Universal 
Pneumatic Die Cushion 
Installed on inclinable> 
Press. 


WRITE FOR CATALOG F-44-A 






DAYTON ROGERS 


f ? - Sf? 
. Uanufactaiung Company 





MINNEAPOLIS 7B, MINNESOTA 
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The new CRATEX 
TOOL & DIE MAKERS KIT 


The world’s finest rubberized abrasives 
for deburring, smoothing and polishing 
tools, dies, patterns, molds, models, instru- 
ments and component parts. 


Kit contains 80 wheels and points in the most 
popular sizes and shapes, equally assorted in 
four grit textures, coarse (C), medium (M), 
fine (F), extra fine (XF)... plus four mandrels 
for %” chuck... packaged in plastic box, com- 
partmented for fast selection. $7.50 complete. 


Order your new Cratex Tool & Die Makers Kit 
#777 through your distributor—or, send your 
order to us for delivery by the Cratex distrib- 
utor nearest you. 


CRATE 


MANUFACTURING CO., INC. 


Free 8-page catalog available on request. 


1600 ROLLINS ROAD, BURLINGAME, CALIFORNIA 
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TAPPING HEAD 


in deep holes and awkward locations 
with ordinary, standard taps plus Walton’s NEW “Style B” 
Extensions. Single units fit together to make a rigid, closely 
aligned assembly, for either machine or hand tapping 
operations. 
Adaptable to all standard taps from #0 to 19”. A complete, 
boxed set of 9 tools lengthens taps from 8” to 2814”. ™ 
nates the need and cost of expensive, “long” taps. 
Write for Specifications and Data Sheet #38. These new 
extensions will be sent for 30 days Free Trial, if requested. 


























SINCE 1908 


THE WALTON CO. SQSe45" HARTFORD 10, CONN 
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A COMPLETE ENGINEERING 
AND DESIGN SERVICE — 


NOW UNDER ONE ROOF! 


@ From Process Planning to Packaging 
@ Straight Design or Design and Build 
@ Any Item — Large or Small 


JIG, FIXTURE, GAGE WORK 
FORGING DIES 

STAMPING DIES 

DRAW DIES 

PROGRESSIVE DIES 
INSPECTION MOLDS 
SPECIAL MACHINES 
AUTOMATION EQUIPMENT 
PROCESS PLANNING 
































Write for complete information 


cae en a GL 582 E. 200 Street 
Acvvicttlec ue De dguers, Tne, CLEVELAND 19, 0. 


“eo 
SE iVanhoe 6-3131 


OF CLEVELAND 
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A Valve Finder Catalog gives com- 
plete line of directional air control 
valves, and explains valve terms, 
and principals used in air control 
valve industry. Three step outline 


covers valve types, means of actua- 
tion, and operating principals to 
simplify choosing correct type. Cop- 
ies available from Hannifin Co., 
Dept. 164, Des Plaines, Ill., or Cir- 
cle Inform-A-Gram No. K1. 


Synthetic Fire-Resistant Hydraulic 
Fluids are used in heavy-duty in- 
stallations involving radial-piston 
pumps and high pressures. Mobil 
Pyrogard Nos. 42, 43, 53, and 55 in 
four viscosities and two types, satisfy 
requirements for high-pressure cir- 
cuits and installations having high 
fluid circulating temperatures. So- 
cony Mobil Oil Co., Inc., 150 E. 42nd 
St., New York 17, or Circle Inform- 
A-Gram No. K2. 


A New Holding Valve uses little 
or no power when elevating a load 
and a nominal amount when lower- 
ing a load. Designed to lock the cyl- 
inder and open with a pilot pressure 





assist of about 20% of the difference 
between load induced pressure and 
valve setting. Sarasota Precision 
Products, 1312 N. Lime Ave., Sara- 
sota, Fla., or Circle Inform-A-Gram 
No. K3. 


Air and Hydraulic Cylinders, 
standard and special types, are listed 
in a catalog. Dimensions, applica- 
tions, tips on how to select them, 
and features are discussed. Write 
Petch Mfg. Co., 463 York. Detroit 
2, for a copy, or Circle Inform-A- 
Gram No. K4. 





Pneumatic & Hydraulics 


PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES 


Slim Line Valves are detailed in 
a bulletin which describes solenoid, 
lever, or ball-actuated types. Gives 
specifications, features, and dimen- 
sional drawings of each type. Write 
Hunt Valve Co., Salem Ohio, for a 
copy of Bulletin 581, or Circle In- 
form-A-Gram No. K5. 


These Air Cylinders, with built-in 
directional and exhaust speed con- 
trol valves, are designed for appli- 
cations where space, weight, and 
simplified installation are necessary. 


VIH Series are available in 1%”, 
2”, and 3” bore sizes in any desired 
stroke length. Modernair Corp., 400 
Preda St., San Leandro, Calif., or 
Circle Inform-A-Gram No. K6. 
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YOu CAN 
“PRECISION TAP” 
PRECISION HOLES 


ON THE 











(000 - 120 to 10-24) 
"It masters 
the heart-break jobs” 








Ask for 
FREE LITERATURE BATCH 
No. T-821 


amoultom 


SUPER SENSITIVE TA 


PPING MACHINE 





THE HAMILTON TOOL COMPANY 
832 SOUTH NINTH STREET - HAMILTON - OHIO 
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...NEW 
model CARDINAL 
























=SLIDES! 



















production costs go down 
production capacity goes up! 


BUY CARDINAL 


Modern plants require modern tools. The cost is 
quickly repaid in increased efficiency and time | 


ved. 
SIZES, 3%”, 4”, 4%” 
swivel base. 












stationary or 











SOLD EVERYWHERE 


FAST - SIMPLE 
POSITIVE 


Patented undercut thread ,; 
of screw and nut assure 
positive locking. 
































SEND FOR OUR NEW CATALOG 


CARDINAL MACHINE CO. 
1819 DANA ST., GLENDALE, CALIF. 
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PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUuCTs 





These Obsolescent-Proof Lathes, 
automatics, and checking machines 
feature modular building block con- 
struction. One of six precision, 
heavy-duty headstocks and four ri- 
gid beds can be interchanged to fit 
specific needs. Headstocks feature 
high speed turning with speeds up 


A Standard Subland Drill Line 
for drilling and chamfering opera- 
tions prior to tapping, has been an- 
nounced by Mohawk Tools, Inc., 
Montpelier, Ohio. All tap sizes from 





#10 to %, in either NC or NF in 
three step lengths and three shank 
styles, are available. For details, 
write the company, or Circle Inform- 
A-Gram No. L2. 


to 5000 rpm available. Beds range 
from 30” pedestal-type to a 149” 
model, weighing 1500 and 6000 Ibs, 
respectively. Details from Cleveland 
Hobbing & Machine Co., a Div’n of 
Textron Inc., 1311 Chardon Rd, 
Cleveland 17, or Circle No. Ll. 


A New Univer. 
sal-Joint Ad- 
justable Multi- 
Spindle Drill] 
Head converts 
any single- 
spindle drilling 
machine for prof- 
itable  single- 
pass, multi - hole 
work. Use for 
ee: drilling, tapping, 
reaming, countersinking, etc., in cir- 
cle, straight line, or random pat- 
terns, to centers as close as 11/16". 
Industrial Sales Div’n, Cleveland 
Pneumatic Industries, Inc., 64 Or- 
chard, Skokie, IIl., or Circle Inform- 
A-Gram No. L3. 








Self-Contained Drilling Unit, Versa-Matic, has 
up to 4” adjustable stroke, as well as adjustable 
rapid approach. Simple dial control settings in- 
sure uniform, accurate drilling. Air motor has 
quick interchangeable speed conversion and cuts 
off automatically after depth is reached. General 
Tool Div’n, General Fire Extinguisher Corp., 8740 
Washington Blvd., Culver City, Calif., or L4. 
















New Ultrasonic Tool- 
ing increases productiv- 
ity of new and existing 
Sheffield-Cavitron  ul- 
trasonic machine tools 
by 8 to 40 times. Oper- 
ates multiple machining stations 
from a single transducer or can be 
used to “pipe” ultrasonic energy 
around corners, over many feet, and 
into areas and locations heretofore 
considered unreasonable. Also fea- 


SHEFFIELD 
| CAVITRON | 











tures fast, easy toolholder change 
and accurate locating. Accommo- 
dates 1%” cutting tools and up # 
2” dia workpieces to a depth of 0.50", 
The Sheffield Corp., Dayton 1, Ohio, 
or Circle Inform-A-Gram No. Lé. 
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NOW 


On-the-Job 

| Gaging with 
Accuracy 

to .00002” 





DUAL RANGE S.I. 


ELECTRONIC 
COMPARATOR 


@ Two ranges selected by a simple @ Operating pressure of less than 

turn of the control knob 3 ounces 
1, fi @ Work is slid under the gaging 

* —_ range 200 ne range head tip 

® Interchangeable tips for various 
applications 

@ Flexible zero adjustment on the 
most sensitive range. Gaging head 
can be set up in a simple split 
clamp without need for fine 
mechanical adjustment 


See your Threadwell Distributor 
or write for tee bulletin 


a - 1 








@ Lifetime steel tipped gaging unit 
© Perfect repetition not found in 
units costing much more 


® No sensitivity to temperature 
change; allows use in any part 
of plant or shop 








Greenfield 
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The new Grind-A-Matic is 
an air turbine grinding 
head which can be 
mounted either vertically 
or horizontally on almost 
any machine tool. 

Its versatile application 
and high precision per- 
formance allow Grind-A- 
Matic to perform grind- 
ing operations normally 
done on an expensive jig 
grinder. Mounted the 
same as any standard 
tool, it becomes a close 
tolerance grinder for such 
work as internal grinding 
of tools, dies and fixtures. 


te’ GRIND-A-MATIC 


provides jig grinder performance 
at drill press prices 
Fine radial adjustment from “0” to .070” 
while the spindle is rotating. 
Uninterrupted precision grinding 
Coarse adjustment from “0” through 114” 
Spindle speeds from 50 to 75,000 RPM 
Standard range from %” to 2%” holes 
Adapted to include holes up to 52” 
Sealed air turbine and spindle bearings 











z 
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THREADWELL TAP & DIE CO. 
Greenfield, Mass. 





cco 
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at Mansfield Industries... 





precision assembly 


boosted with FORD 


UNIFLUTE COUNTERSINK 


With chatter preventing perfect alignment of a 


photographic equipment bracket, Mansfield Indus- 
tries, Spring Grove, Minnesota, changed to an M. 
A. Ford 14” Uniflute Countersink. 


Chatter was eliminated and countersinking became 
a precision job. The bracket now lines up perfectly 





[Batu 


H.S.S. and Carbide Rotary Cutters * Carbide End Mills © Special Tools 


CIRCLE INFORM-A-GRAM KEY NO. 1133 


because of the smoothness and con- 
centricity of the countersunk hole. 
Assembly rate is up. 


The free cutting action of the single 
flute design ends out-of-round coun- 
tersinking, chatter marks and sheet 
metal deforming noticed with multi- 
flute countersinks. 


Raise production, decrease reject rate 
with Ford Uniflute Countersinks, 
available in H.S.S. or carbide from 
Ford industrial distributors. 


Write for bulletin No. 702 


Address Dept. TP-559 


M. A. FORD MFG. CO., INC. 
1545 Rockingham Road, Davenport, lowa 


Precision Manufacturer o 


















SAVE 50% 


or more in 


CONTOUR GRINDING 
COSTS with 


Micromaster 

















Sold by 
Brown & 
Sharpe 
Mfg. Co. 


Providence, 
Rhode Isiand 





Visual Grind Is manufactured by 


The CLEVELAND GRINDING MACHINE Co. 


1730 EODY ROAD * CLEVELAND 12, OHIO 
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GAGE. COMPANY Noa ts 


PRECISION PLASTIC - NON-BREAKABLE 


COMPARATOR SCALES 


Highly accurate and designed for making quick 
measurements at scale on projectors and compar- 
ators without-any movement of machine or work. 


Supplied on Gage Company Precision Plastic. . . 
a sturdy, non-breakable material of constant sta- 
bility, .125 in thickness. 

Unexcelled as a tool for use in drafting and engi- 
neering scale layouts for use on comparators. 


Available in all standard magnifications and in 
several lengths. Various styles for all applications. 


WRITE FOR BULLETIN NO. 58-70 


GAGE 


COMPANY 


* BOX 1080 
Battle Creek, Michigan 
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*%* AUTOMATIC TAP REVERSAL 
* FITS ANY DRILL PRESS 

%* PRECISE DEPTH CONTROL 
{ | PPEI 


Make 


Want a demonstration in your plant? Write us and 
we'll arrange it with your nearby Commander Dis 
tributor, Ask for your copy cf the new Commander 


Production Tool Catalog 


Lom sracasitader MiG. CO. 


NZIE ST. CHICAGO 24, ILLINOIS 





ECONOMY ELEVATING TABLE 


@ DIE HANDLER @ CONSTANT HEIGHT TABLE 
@ LOAD LEVELER © PORTABLE WORK TABLE 


Dimensions.....24” x 36” Lift. 24” min. to 42” max. 
Capacity ......2000 Ibs. Price: F.O.B. Chicago $245.00 
Free 10 day trial in your plant with return privilege 
Compact Design 
No projecting parts — all four 
sides accessible; crank studs ot 
both ends; three table surfaces. 


COnNnNOomMWD 4509 W. Lake St. 
GINiRIIIG Chicago 24, illinois 
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Positive Performance 
Self-locking Acme screws hold 
load safely, securely, at any 
height. Roller bearing wheels. 





MAY 1959 115 
Do you think John likes 


-_ our ACME TAPS ? 


A LITTLE OVER A YEAR AGO a prominent man- 
@ Square ufacturing firm in the Cleveland area bought 
@m or Rectangular a3” diameter 2 thread per inch “single Pass” 
Acme Tap from us. We designed and made 
: the tap and shipped on the date promised 
@@ Oblong not se after testing in our shop. 
restricted 4 In Cleveland about 3 months later, the 
to 2:1 ratio plant super., John, said he didn’t expect 
much from our tap and had single tooled 
the thread on five parts before the tap ar- 
rived, just to be “safe”, but on the day the 
tap was delivered he tapped out 50 of these 
cast iron nuts. 


John sure does like our Acme Taps and so 
do lots of other people. Several customers 
report that they paid for the tap the first 
time it was on the machine. 

These taps are available* from stock, too, 
in size from \" to 2'!;” diameter, many left 
hand and special pitch taps on hand also. 

We have been in the threading business 
for over 20 years now and have worked out 
a lot of tough ones. We will be glad to help 
you too. 

Our descriptive literature sent on request. 
*The only Acme Tap stock in the country. 


HORSPOOL & ROMINE 
MANUFACTURING CO., INC. 


5850 Marshall Street Oakland 8, California 
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Pilot 


S 
Ejector 
HS Quills 


Items shown here are stock. Usual 
shipment within 48 hours of order receipt. 


Faas 
Specials made fo your specifications. " Ca 
Send to Dept. A for catalog. | 


< ING PUNCH & DIE 
| C 0 R P 0 R A T E @ 
Jamestown, New York 





reece cress eaese 


> adel 





“SINGLE PASS’'—HIGH PRODUCTION TYPE 
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The Automatic Tool Change Fea- 
ture of the Milwaukee-Matic nu- 
merically controlled machine tool 
system is completely described in 
“How to Evaluate Kearney & Treck- 
er Milwaukee-Matic.” Included are 
other performance features and a 
discussion of how this manufactur- 
ing system affects production today. 
Examples of workpieces that can be 
handled are shown and an analysis 
of how they can be machined, to | ‘ 
help estimate time and cost, is pre- * ie \ 
sented. For Manual WS-59 write on ce i KY FOR INTERNAL INSPECTION 
your company letterhead to Kearney onan . 4 
& Trecker, 6784 W. National Ave., it a ei =m | / 
Milwaukee 14, or Circle No. L6. @ 0.10° AND UP... That's ‘the point 
' of entry requirement. . . to provide your 
inspectors the chance to use the out- 
Wh e n AC C U RACY © 0 u nts standing National Fontar Borescope and 
| thus give them the brightest, distortion- 
~’free; close-up view of the défect in “‘in- 
ACME HAS SCORED FOR OVER 40 YEARS accessible” intefior surfaces of the cast, 
Acme’s modern plant contains over 300 metal working drawn, welded or molded product/. . . 
machines ant 200 pieces of ieboretory testing an nepection “ee-frominches deep to many feet. 
equipment for maintai : é ‘ : : 
Merng Being pole 2 is lucene sees ect Ba Ba and Find out how By rig i be aime and 
pistons, Acme’s contract, research and development work are __ cost saver while it up-grades’your Qual- 
designed to meet the Industrial Security Board’s requirements. ity*Control. Just send for our “Borg/ 


‘ ‘ , 3 scope Catalog.” 4 
Send your blue prints and specifications for quotation ” . Pa 


and/or further information. E 














« 
( ANGELHARO INOQUSTR/IAS. (NZ. ) 


A a > tA a NATIONAL ELECTRIC INSTRUMENT DIVISION 
INDUSTRIAL CoO. } 92—21 Corona Avenue + Etinhurst 73, New York,” 
214 NORTH LAFLIN CHICAGO, ILL. ; r ; 
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Ingersoll Heavy-Duty Shear Clear Face Mill designed for cast iron or steel. Size of bevel is varied to suit depth of stock. 


What Does Your Scrap Barrel Show? 


Do you get over 14” of blade wear? A look into your scrap bar- 
rel will show that many blades were wasted because of cracks, 
misuse, improper design or misapplication of the cutter and 
grade of carbide. You probably can’t tell why these blades 
failed prematurely because so many variables are involved. 
We are used to working with these variables and can help 
you reduce your tool costs. Part of our product is the con- 
tinuous counsel of your Ingersoll representative and our cut- 
ter engineers. They will consider the machine, material, speed, 
feed and finish requirements before recommending the tool © ae Oo cet Soe 9 cup of is em 
- 2 2 write us and we will send you one, It 
which will do the best job at the lowest cost, describes in detail the complete line of 


We will welcome an opportunity to tell you more about Ingersoll inserted blade milling and 
this service. Write: boring tools. Ask for Catalog +66H. 


INGERSOLL 
CUTTER DIVISION 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


SOS FULTON AVENUE ROCKFORD, ILLINOIS 
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Experience—the idded alloy in Allegheny Ludlum too! steels 


; 
: 
Hi 
' 7 
z 
4 
h 


QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L's Chem 
Lab with this direct reading Leco carbon determinator. 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


Lab tests for carbon eliminate your guesswork; 
provide high hardness, uniform hardenability, 
reproducible tool performance. 


Because carbon has the greatest influence on hard- 
enability, Allegheny Ludlum watches it carefully during 
the melt. Testing a specimen for carbon takes only a 
few minutes. Therefore, A-L checks for carbon content 
8 times during the melt, and makes the necessary adjust- 
ments to insure accurate control of carbon. This control 
means Allegheny Ludlum can hold carbon content to 
a closer range than most customers specify. 

Carbon control at Allegheny Ludlum assures you of 
pfecise response to heat treating. This control in the 
melt brings you predictable, sigh hardness, uniform hard- 
enability and reproducible tool performance. 

This is just one of the many things A-L does to insure 


wsw-7261 


high quality. Here are some others: close control over 
forging techniques, rigid temperature-time program- 
ming, careful testing of billets prior to processing to 
insure good surface and sound interior, control over 
annealing to give you the right hardness for your 
exact machining operation, thorough metallurgical test- 
ing to insure top tool steel quality and meeting of your 
specifications. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHEN Y LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept.TP-17 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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Maximum Working Force 
in Minimum W orking 
Space 


Milwaukee 


Air or Hydraulic 


CYLINDERS 


@ Quality Construc- @ No Costly Down 
tion Throughout Time 

@ Gvaranteed Top @ Precision Designed 
Performance -Heavy Duty Service 


@ Conforms to JIC Specifications 
Get all the facts and see how Milwaukee Cylin- 
ders save space and weight . . . Save on original 
cost and save on maintenance. 
Write today for 
Free Bulletins A-100 and H-100. 


Standard Models 
Hydraulic Bore Size 11/2 to 12” 
Air Bore Size 11/2 to 14” 


Specials built 
fo your specifications 


MILWAUKEE CYLINDER CO. 
ea ee ee 
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ECONOMICAL = | 


FAST DRILLING 
IN DEEP HOLES 


“SPADE DRILL” 
P.O. BOX 990 BEVERLY HILLS, CALIF. 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 
* 

THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 


Expressway 
Jameles 395 NOY 
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HANNIFIN 





FOR MORE 
ECONOMICAL 
PRODUCTION 
ON THESE NEW 


“FD" PRESSES 


Heavy-duty open-gap production 
presses with Hannifin hydraulic 
index tables... 


Available in all of these sizes: 


2, 3, 4, 5 and 6-ton bench models 
6,8, 10, 12 and 15-ton floor models 








WITH THESE FEATURES... USE THEM FOR... 
Dual Safety Hand Lever Controls Assembly Operations 

Dual Electric Push-Button Controls Riveting — Staking 
Adjustable Stroke Control Forming — Stamping 

Reverse on Pressure or Distance Trimming Die Castings 

Full Automatic Cycling Trimming Plastics 

Hannifin High Speed Hydraulic Index Tables Molding Semi-Conductors 
Reciprocating Hydraulic Slide Feeds Preformed — Compacting 


Call in your nearby Hannifin man—he’s a trained production analyst 
—to prove how you can do more at lower cost with Hannifin presses. 
Or, write for our new Bulletin 132. It tells the whole story. 


HANNIFIN COMPANY 
563 South Wolf Road e« Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Grind Tools Like These From Solid— 
with WARDWELL Automatic 


Universal 
FLUTE 
GRINDER 
Grinds straight or spi- 
ral flutes from solid, 
including carbides, in 

tools such as: 





Drills as small as 
1/16 inch dia. ... 
Spiral or straight 
taper reamers.. . 





Spiral or straight milling cutters and end 
amills... 
Sharpens saws up to 12 inch in diameter 
and in gangs up to 7-3/4” long. 
3809 Ridge Road AUTOMATIC INDEX FEED 
Cleveland 9, O. Write for Bulletin 90-FS 
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This 64-Page Pocket Booklet helps 
in selection, application, and main- 
tenance of Kennametal cemented 
carbide cutting tools. Grade and cut- 
ting speed table incorporates new 
hard carbide grades. Booklet also 
contains tool wear analysis and 


grade check chart, and gives recom- 
mendations for machining various 
materials, hints for keeping tool per- 
formance records, and methods of 
brazing cutting tips to steel tool 
shanks. Get a copy from Kennametal 
Inc., Latrobe, Pa., or Circle Inform- 
A-Gram No. L7. 


A 31-Page Saw Blade Eanibook 
presents guides for getting maximum 
cutting performance and blade life. 
Shows how to select proper blade, 
correct feed, speed and tension, and 
tabulates sizes and types of blades 
available. Bulletin 578 supplied by 
Ladish Co., Cudahy, Wis., or Circle 
Inform-A-Gram No. L8. 


A New Compound Slide Rest for 
Hardinge precision lathes is equip- 
ped with rugged square body tool 
post taking standard %” square 
high speed steel or carbide tool bits. 


Sagi, 


Features quick-acting safety inter- 
lock for bed positioning and double 
lock arrangement for index slide. 
Hardinge Brothers, Inc., Elmira, 
N. Y., or Circle No. L9. 


Self-Guiding Vernier Scales easily 
mount on any precision machine tool 
to assure better than new accuracy. 
Can be read without magnification 
because of expanded graduations. 
Flat scales eliminate parallax and 
distortion. Bulletin available from 
Edgcomb Engineering & Engraving 
Co., 1105 N. Hollywood Way, Bur- 
bank, Calif. or Circle Inform-A- 
Gram No. L10. 








Right- and Left-Hand High Speed 
Taps, dies, and thread plug gages are 
listed in a chart that’s reprinted 
from a Field Tool Supply Co. ad- 
vertisement. Sizes and threads/in. 
are given. Get your copy from Field 
Tool Supply Co., Dept. SP, 29 S. 
Desplaines St., Chicago 6, or Circle 
Inform-A-Gram No. L11. 


Chucks for Lathes, dividing heads, 
grinders, and boring machines are 
discussed in a 22-page catalog that 
lists dimensions for different styles 
and models. Catalog 57 is available 
from Buck Tool Co., Kalamazoo, 
Mich., or Circle No. L12. 
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New Air Oper- 

ated Diaphragm 

Chuck design 

gives greatest 

rigidity to jaws 

and _ eliminates 

air leakage. 

Workpiece can 

be chucked either internally or ex- 

ternally. Capacities range from %” 

to 6%” dia. Erickson Tool Co., 34350 

Solon Rd., Solon, Ohio, or Circle In- 
form-A-Gram No. L13. 





You can mark any Dickerman Feed—Paid For— 
after only 2% of its normal production life. 


Yes, only 1%4¢ per 1000 pieces for the first 2,000,000 
run pays for a 3” Die-Feed . . . Then, you get up to 
98,000,000 trouble-free pieces at no cost. 

Dickerman Feeds produce a hundred million pieces with 
reasonable care, without maintenance, continually. 


To be really competitive . . . you can’t afford to feed 
punch presses any other way—Contact Dickerman 


today ! 


Send for literature on the 14 
“standard” money making 
Dickerman Feeds today ! 


H. E. DICKERMAN MFG. CO., 321-336 Albany St., Springfield, Mass. 
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M32 with 


diameter dial 


M31 with 1 9/16 


diameter dial 


RUGGED ALINA 


_DIAL.TEST INDICATORS 
built-in ball bearings 
Available with a wide variety of rectangular or round shanks. 
122 East Second St., Mineola, L.I., N.Y. 


@ Reading 0-20-0 @ Fully reversible contact point 
ALINA CORPORATION 








for greater sensitivity —- reduced pressure —improved accuracy 
The instruments shown here are part of a complete line of precision 
CIRCLE INFORM- A-GRAM KEY NO. 1201 


@ Jeweled @ Shock Proof @ Range .032” @ Graduated .0001” 
CN DIAL TEST INDICATORS of all types — Write for brochure! 


=F > MORE HEAT TREATING VOLUME 
with BASIC "BUZZER PACKAGE" 


NO BLOWER OR OTHER POWER NEEDED 
.. just connect to gas supply 


Gas ATMOSPHERE 
FURNACE 
AUTOMATIC 
TEMPERATURE 
HIGH-SPEED } | CONTROL 
PURNAC ATMOSPHERIC 
POT FURNACE 


7. 


oven APURNACE 
ovence Tam 


‘“BUZZER'’ modern gas-fired heat treating and melting 

units give you the most dependable, ical and 7 
productive system for turning out quality jobs at ‘low ramping 
productions custs. When power is off —‘‘BUZZER’’ stays 

on the job! Standard and special furnaces, large or 

small, available to equip your shop to exact requirements. 


compete Line oF BUZZER guRNERS FOR CLEANING, 
RINSING, PICKLING AND SUNDRY HEAT OPERATIONS 


3 — 


TY WRITE TODAY FOR NEW “BUZZER” CATALOG 


CHARLES A. HONES, INC. 


heat TREATING EQUIPMENT “Cary SINCE 1911 “ 
153 S. Grand Avenue, Baldwin, L. 1., © BAldwin 3-1110 — 
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New Davis Throwaway-I nsert¢ 
Two-Cutter Blocks with precision. 
ground square carbide tips, elimin. 
ate carbide grinding and provide in. 
stant tip indexing, lower cost per 


cutting edge, and lower tool inven. 
tory. Designed for use with standard 
Davis block-type boring bars. Rough- 
bores to 0.004”. Bulletin DB-410-4 
supplied by Davis Boring Tool Div’n, 
Giddings & Lewis Machine Tool Co, 
Fond du Lac, Wis., or Circle No. Li4 


For Machine Tapping Operations 
use new tap extensions now avail- 
able in #0-80 to %”-20 sizes. Also 
suitable for hand tapping work. 


Style B are 8” long. Get informa- 
tion from The Walton Co., P. O. Box 
5, Elmwood Branch, Hartford 10, 
Conn., or Circle No. L15. 


New Ultra- 

sonic Impaet- 

Drill features 

automatic tun- 

ing and drills 

faster and _ lar- 

ger areas than 

previous mod- 

‘ els. Glennite 
impact narill’s automatic tuning con- 
trol system saves retuning. It drills, 
slices, engraves, shapes, and taps. 
Detail from Gulton Industries, Inc, 
212 Durham Ave., Metuchen, N. J, 
or Circle Inform-A-Gram No. LI6. 


Rotate and Feed single or multiple 
tools with self-contained Heald Red 
Head unit. The Borizer generates 
own hydraulic power and is used 


singly or in groups for sequence dril- 
ling, reaming, counterboring, 

chamfering. The Heald Machine Co, 
Worcester 6, Mass., or Circle No. Lit. 





UCTION 


& PROCESSEs 


-Insert 
precision. 
S, elimin. 
rOvide in. 

Cost per 


_ Li6. 
ultiple 
Id Red 


1erates 
; used 
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Gow Weed an Extra Hand Now to Speed Up Production! 





HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in 'wage-dol- 
lars-per hour’ of your expensive hands on every job. A die-and-tool maker's tool with many other c>plica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @®@ URBANA, OHIO 
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LET'S PUT OUR ... BIT CUTS TAPPING Cost 
MULTIPLE HEADS TOGETHER! we, ww BURR- WAYeDOWN! 


... and plan your small hole 
drilling & tapping operation on a 
low cost, maximum production basis 


ETTCO-EMRICK 


MULTIPLE SPINDLE HEADS 


ae 
UNIT-ENGINEERED cae 
for drilling or 


tapping on any drill press 





No one type will do for every job. That's 
why we make ‘em all—and the correct 
custom tooling for faster handling of the 
parts. The Ettco system is a completely | 
integrated service; not just multiple i 
heads with spindles reaching into 
the air! 

Ettco engineers can tell you without 
obligation which type best suits your 
specific job. Theyre all easily attach- 
able to your present drill press, tapping 
machine or automated special. Stand- 
ardized, reuseable components mean 
lowered costs. Interchangeable face 
plates permit quick switch from tapping 
to drilling. Write for catalog. 


The only complete line amie shee 
Ennick manufacturer of drilling & clockwise: 
fier tapping equipment for the, Fixed spindle; 

entire small hole field Adjustable: 
Knuckle-Head 
See your authorized Ettco distributor Adjustable 


ETTCO TOOL & MAGHINE C0., INC. 


84 Johnson Avenue, Brooklyn 37, 

CHICAGO - DETROIT - Uds ANGELES 
INDIANAPOLIS - HARTFORD 
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Just lock Burr-Bit on any make tap and 
holes are deburred automatically, leaving 
a smooth clean chamfer. ONE OPFRA- 
TION, ONE SETUP, ONE HANDLING. 





NEW ADDITION 
Now Burr-Bit fits 3 fluted 
taps from #6 to 4”. Also 
availabie to fit any tap 2 
or 4 fluted from #2 to 
%". 


A quality product made of 
the finest high speed tool 
steel for use on almost 
every material. 


WRITE now for complete 
data and reports from en- 
gineers who have adapted 
Burr-Bit and saved on their 
tapping operations. 
INVESTIGATE Burr-Bit-to- 
day. 








VERNON DEVICES, Inc. 


481 E. 3rd Street Mt. Vernon, N.Y. MOunt V 
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Now Available from STOCK 





ALL STAINLESS STEEL 
PRECISION 
TOOL COMPONENTS 


CLAMPS — JIG BUTTONS 
JIG LEGS — SWIVEL STUDS 
HEEL PINS — C’’ WASHERS, etc. 


PIC DESIGN CORP. 








SPELLMACO SPOTTERS 


A matched set of transfer punches fer teel- 
makers, machinists and tool cribs. 


Used for transferring location of thread- 
ed, drilled and reamed holes, slugs, 
blanks, etc. 


Precision made of finest tool steel care- 

fully heat treated and tempered for long 

life. .0025 undersize to facilitate use— 
black oxide finish. 


Set No. 3-17: 28 punches with in- 
dexed stand—sizes 3/32” to 42” by 
1/64” plus hand 17/32” size—length 

4%". PRICE only $17.90 


Single size available. 
R. L. SPELLMAN CO. ‘4 Urbana. Onl 
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REVERSIBLE GAGES 
THREAD PLUG 
SIZE CONTROL CO. 


2500 W. WASHINGTON BOULEVARD 
Chicage MOnroe 6-6710 
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WIRE STRAIGHTENERS 
Takes round or flat wire 
and tubing. Rolls adjust- 
able by means of socket 
set screw. For use with 
automatic Slide, Roll or 
Hitch Feeds. Units avail- 
oble with 5, 7, 9 or 11 
grooved rolls. 


MOTOR DRIVEN 

STOCK STRAIGHTENERS 
For all thin moterials. 
Entering rolls power 
driven; top rolls are in- 
dividually adjustable for 
stock thickness. Avail- 
able in eight sizes 


SWEEP GUARDS 

A positive safety guard 
on power presses. Easily 
instoNed. Downward mo- 
tion of ram removes 
operator's hands. Rug- 
ged—withstands jarring 
impact of press. Needle 
bearings in guard hous- 
ings assures long life. 


Write Now for new 
catalog showing prices 


and complete line of 
Equipment. 


DURANT Tool Supply Co. 


11 Thurbers Ave., Providence 5, R. I. 
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WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Toatay , 


STAINLESS STEER: 
2 pe 


CG LS _ 
RiGHT OF THE SHELE 


ke 
all TYPES OF 


STAIMNZESS STEEL 


FASTEMINGS 


Star Stainiess screws have 
clean—bright and shiny—heads 


- STAR STAINLESS SCREW CO. 


(umm 679 Union Bivd., Paterson 2, N. J. 


Ge Telephone: CLifford 6-2300 
a Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA 5-3660 


TOOLING & PRODUCTION | 


40-TON DOUBLE CRANK 0.8. |. | 
ire, * CD TTES TASS 5 


WITH NEW ELECTRICALLY 
CONTROLLED AIR CLUTCH 


e@ “Plug-in” foot and hand controls, 


@ Single stroke, continuous and 
jog selector. 


@ Low air consumption. 
@ Large die area. 


@ Roller bearing flywheel. 
ROUSSELLE PRESS @ Bronze main and crank bearings. 


CHOICE OF 30 SIZES AND TYPES IN 5 TO 40-TON PRESSES 


CP EF se mcsea 
2310 WEST 78th STREET © CHICAGO 20, ILL. 


ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY THROUGH LEADING MACHINERY DEALERS 
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ONE TOOL- UNLIMITED USES 


Ae 
HAND WORK 


Use these Handy PORTABLE 
ELECTRIC RECIPROCATING 
TOOLS for Greater Production, 


Better, More Uniform Work — eee, ; WING 
All with less Operator Fatigue. exer 
Fixed strokes are ¥%” or 3” long. 


Operate on 110 Volts AC-DC. rrr 


Deliver 1000 PUSH-PULL strokes POLISH! 
per minute: Try one of these tools “eS HONING LAPPING 





on your next job. 
Send for Descriptive Literature 





ACME TOOL CORP. 


75 WEST BROADWAY NEW YORK 7, N. Y. 
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Kant-Twist 
CLAMPS 


® Combine best fea- 
tures of “C”’ and 
parallel clamps. 

® High Tensile Steel. 

® Used by all indus- 


‘Hand clamps tries. Fixture oe Ss ‘ 
Model 6D 1” te 12 SFOS F “Model 3FT. 


SAXTON MANUFACTU RING co. 


1517 NO. POTRERO EL MONTE, CALIF. 
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ALDEN 


SYSTEMS | Large mJ Machining 
HANDBOOK Den to yur epectiientianl 


i a: ae" 22 Iie po 
aan eae oe KIDDE PRECISION TOOL CORPORATION 


Dept. T.P., P.O. Box 125 N. J. 
Westboro, Mass. 10 Locust Ave., Roseland, 


FREE . . . YOUR COPY | | 
sq ormmenew! | JIG BORING 
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A Thread Chaser Grinding Ma- 
chine grinds all types of flat threads 
and grooved profiles. Rigidly con- 
structed Reishauer BS guarantees 
extremely accurate profiles and 


good surface finish. Uses multi- 
ribbed grinding wheels up to 4” 
wide. Cosa Corp., 405 Lexington 
Ave., New York 17, N. Y., or Circle 
Inform-A-Gram No. L18. 


A Tape-Controlled Turret Drilling, 
tapping, and boring machine is com- 
pletely described in a bulletin. It 
tells how to program a part, pre- 
pare the tape, and operate the ma- 
chine; explains cost reducing ma- 
chine features that work on short 
run jobs or high production. Get 
your copy from Burg Tool Mfg. Co., 
Inc., 15001 S. Figueroa St., Gardena, 
Calif., or Circle No. L19. 











ELIMINATE 
MILLING 
MACHINE 



























Dial Indicator Repeatability 


The repeatability of ‘“‘Em-re’’ Dial Indicators may not be quite as consistent as a 
photograph—but it comes mighty close! How close? . .. Well, “‘Em-re” Indicators 
will repeat consistently to an accuracy of 1/5 a graduation. On a .0001” indicator 
that’s a repeated accuracy of .00002” (twenty millionths). 

You need dial indicator performance like this to measure today’s increasingly 
closer tolerances. With an “‘Em-re” you can measure to these closer limits— 
accurately and dependably. And ‘“‘Em-re” accuracy permits an operator to use 
practically all of his allowed working tolerance. “‘Em-re”’ Dial Indicators are fully 
jeweled and completely shockproof throughout the entire range. They are now 
available in all four A.G.D. (American Gage Design) sizes, with 10 ranges from 
.002” to 1.000” and graduations in .001’’, .0005’’, .00025”, .0001”’ and .00005”. 

Write For New Catalog E 
















Patented 


PETZ-EMERY INC. 







PLEASANT VALLEY, NEW YORK 











CIRCLE INFORM-A-GRAM KEY NO. 1232 








MAINTENANCE 


UPS FEEDS AND SPEEDS 200% 


See how General Electric, Jeffrey Mfg., hun- 
dreds of others absolutely end arbor bushing 
maintenance problems and decrease production 
costs on horizontal milling machines by re- 
placing the bronze outer support bushing with 
a Jergens “Live” Sealed Roller Bearing Unit. 
Jergens Units with adjustable roller bearings 
hold precision—permit increases in millin 
speeds and feeds to take full advantage o 
carbide cutters. The rigidity of these units in- 
Crease cutter life and eliminate chatter, frozen 
bushings, and twisted arbors. See how hundreds 
Save thousands! Write for FREE case histories 
of actual company performance reports of jobs 
and dollars saved. 


DONLEY PRODUCTS, INC. 
Dept. TP-5, 11106 Avon Ave., Cleveland 5, O. 
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INSERT CHASER 


H&G 


DIE HEAD 









LOW OST 


INSERT CHASERS 








FOR LESS THAN $50 YOU GET 12 SETS, EACH SET GROUND READY TO GO 


Men would not accept either idea at first... 
INSERT CHASERS SAVE UP TO 33% 


Insert chasers are like safety razor blades: they cost so little that you 
can throw them away when dull. Or, for utmost economy, you can 
resharpen them over and over again. Only a flash grind is required. 
For less than $50 you get a dozen sets of %—16 insert chasers, each set 
ground ready to go. You will be amazed at the quantity of threads they 
will cut, even to Class 3 specifications, with a minimum of downtime. 
FREE: “UNIFIED AND AMERICAN SCREW THREAD DIGEST” 


THE EASTERN MACHINE SCREW CORPORATION 29-49 Barclay St., New Haven, Conn. 
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‘Tools 
Can Be 
Taught 


to think for 
themselves... 


The MICROtrol “sys- 
tem of machine tool control can 
automate your entire produc- 
tion cycle ... or any part of it. 
You can adapt the MICROtrol 
160 System to inspect each 
piece, sort out rejects, and tell 
the operator when and how 
much correction is required. Or, 
you can automate only the in- 
spection or the sorting opera- 
tion ... according to your needs. 

You can choose from 54 con- 
trol components that can be 
combined to attain any stage 
of automation in... 


e Grinding 
e Cutting 
e Turning 
e Shaping 
e Milling 
e Boring 


The components are easy to 
install, and simple to use. The 
system is completely flexible, 
and can be adapted to your 
operation all at once... or in 
stages. 


LET US SHOW YOU HOW 


The MICROtrol System will 
improve your plant’s produc- 
tion capability. One of our field 
engineers will survey your 
operation, tell you which 
MICROtrol elements you need. 


*Trade Mark 
Contact your nearest Cutler-Hammer 


office or write to: 
Aly INSTRUMENTS 
WN :Yo) -Wie)-37 


1345 NEW YORK AVENUE 
HUNTINGTON STATION, L. I., N. Y. 


A DIVISION OF CUTLER-HAMMER, INC 


AIRBORNE 
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TOOLING & PRODUCTION 





eee ne 


Attach this page to 


your letterhead 
and forward for our new | 6-page catalog. 


CONICAL TOOL CO. 
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3890 Buchanan S.W. 
Grand Rapids 8, Michigan 





SHERIDAN PRODUCTS ac. 
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BK #7 CEMENT 


BONDING AGENT FOR RETAINING 
OF DRILL JIG BUSHINGS 


No distortion of the jig plate or misalignment of the hole 
pattern. Eliminates lapping of press fit bushings after assem- 
bly. Not affected by drilling heat. Bushings can be retained 


in steel, 
untrained 


aluminum or fiberglass jigs. Easily applied by 
personnel. Especially recommended for use in “mas 


ter tooling’ operations. Write for iliustrated literature. 


1054 E. HYDE PARK BLVD. 
INGLEWOOD 3, CALIF, 








LIFTING 
DEVICES 


for 


FAST-SAFE-BETTER 
Material Handling 


of 
e SHEETS 
« COILS 
« MOLDS 
« DRUMS 
400 MODELS 


Prompt Delivery 
Write for full particulars 


« BOXES 


« PALLETS 





| 





100-A West Central Ave. 


H. L- Bushman Co. Roselle, Til. 
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ALL TYPES 
MADE 10 


CAM 


“Cam Calculating Service” 


YOUR SPECS 
Dr. Chas. Eisler ME, Founder 


Chas. Eisler, Jr., Pres RY 


EISLER ENGINEERING CO., IN 
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ant%yeve in one continuous, flow. | (xet Adjustable Head Flexibility 
SUS coh sy tees of Gs aoe with ZAGAR Fixed Center Heads 


tooth, including relief back of the 


for Drilling, Reaming and Tapping 


@ ADD SPINDLES 
AT REDUCED COST PER SPINDLE 
adjacent tooth. Ground from the 


id, G Type end mills have ec- 
centric radial relief on outside dia- | @ ANCREASE PRODUCTION 
ter to eliminate heel drag. Pratt 
& Whitney Co., Inc. W. Hartford 1, AT REDUCED COST PER PIECE 
Conn., or Circle No. L20. 


Carbide Throw-away Inserts and 
toolholders for high speed, precision 
turning and boring are listed in chart 
form in a 20-page catalog from 
Pratt & Whitney Co. Inc., Charter 
Oak Blvd., W. Hartford 1, Conn. Tri- 
angular, square, and round inserts 
for broached-, clamp-, and milled- 
type holders are included. Get Cir- 
cular 625, or Circle No. L21. 


Flotation Systems achieve contin- 
uous fully-automatic clarification of 
water soluble oil coolants, increase 
productivity, and end downtime due 
to failure of coolant supply and 
sump cleaning. Ask for Bulletin 
FB-102 from U. S. Hoffman Ma- 














PART L: Spindles 3, 4,5, 14, 15,16 
PART 2: Add Spindles 2, 7, 10, 12 
PART 3: Add Spindles 9, 11 
PART 4: Add Spindles 1, 8, 13 


When 16 Spindles to Produce 
4 Pieces Are Used— 


chinery Corp., Industrial Filtration e Cost Per Spindle 
Div’n, Thompson Rd., Plant #1, Sy- REDUCED 50% 


racuse, N. Y., or Circle Inform-A- , 
Gram No. L22. e Cost Per Piece 


REDUCED 66% 

Carbide Tools, Tips, inserts, and 
blanks are listed in a 32-page catalog 
that provides for easy carbide selec- 
tion. Complete performance data on 
low cost and premium grades, and 
information on special shapes and 
wear parts, is included. Catalog A- | 
102 is available from Unimet Car- production is in direct proportion to number of spin- 
bides, 435 W. Ontario St., Chicago z 
10, or Circle No. L23. dles used. With the Zagar gearless principie, holes on 











This simple illustration proves Zagar’s point — that 


a 


,, Pee Remove Bro- any center can be drilled, reamed or tapped. With 


. | ¥ ® ken Taps, drills her 
7 -- and reamers fixed center heads, you eliminate many hazards of 


| . a drilling by other methods. Yet you get a flexibility 
grating machine. : 
re a Froggy conan unmatched by any other equipment. 


ing shaped holes , . . m9 
red seb swene Write for cost details on print “T-5 


metals and cut- 


ae en at 

ES 

) 

ECS 

) ting keyways. | ZAGAR, INCORPORATED 
Model J-2 operates on electro-mag- 

‘Ze — principle, and has sensitive vi- ya, 23894 LAKELAND BLVD. 
ration control for very small dia- AND OHI 
meter holes. Jiffy Disintegrators, saeaaaatian ae a 

TO 
245 





Inc., 1503 E. 11-Mile Rd., Royal Oak, OLS FOR INDUSTRY and SPECIAL MACHINERY 


Mich., or Circle No. L24. 
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NEW CORE DRILL INCREASES PRODUCTION 


EIGHT TIMES 


Wetmore Gun Type Core Drills equip- 
ped with Throw Away Carbide Tips 
reduce machining time from 25 to 3 
minutes producing 1%” dia. holes in 
one pass in heat treated, cast manga- 
nese-molybdenum steel parts. The 
operation is performed at Web Wilson 
Oil Tools, Inc., Gardena, California. 


2 Core Drills are used in a 
special 2-spindle horizontal 
machine designed and built by 
Web Wilson. Parts are loaded 





Workpiece—Oi! Drili Pipe Tong Jaw, 
cast alloy steel, heat treated for 
maximum strength. 





and unloaded on a 2 positi 
rapid traverse table while another 
part is in the work position being 
machined. Operation was formerly 
done on a drill press requiring sepa- 


rate drill and reaming operations. 


Wetmore Toois 


OTHER ADVANTAGES OF WETMORE CORE DRILLS 


Throw Away Carbide Tips—Square tips provide 8 fresh 
cutting edges that can rapidly be reset at the ma- 
chine by the operator. 

No regrinding required—Precision ground tips are readily 
replaceable and fit into precision ground seats-—no 
adjustments required, fast tip resetting and renewal. 

Less Tool Cost—Cost of tips is less than normal con- 
sumption of high speed drills and reamers. On this 
job 112 holes machined per tip compared to 10 holes 
per sharpening of high speed steel drilis. 

Eliminates Reaming—These Core Drills open up a rough 
hole in one pass removing %” material on a side 
h. produce a superior finish within .0005” 

's Fast, Compl Service for a full line of 
"Srenaerd stocked outing tools as well as Special 
Cutting Tools designed from your drawing or part. 





Special Tools usually designed and built 


Wetmore Tool 
and Engineering Co. 


5320 East Washington Blvd. 
Los Angeles, California Tools 


within 2 weeks. Free literature on request. 


24066 & GOS 


Boring Reamers Core End Milis Port Contour Form 


Milling Special 


Drilis Routers Cutters Cutters Cutters Cutters 
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LASTING 


precision in millionths 


Fonda’s hardened steel blocks, with their 
unusually high carbon content, give con- 
tinuing accuracy long after other gage 
blocks have worn out! 


. .. and for the ultimate in durability, 
Fonda’s TUNGSTEN carbide blocks 
will far outlast any other gage block. 


Blocks are available in an unusual range 
. both square and rectangular, and in 
sizes down to the new ultra thin .010 


series ... write: y 
| aor 14 


GAGE COMPANY 
Factory and General Offices 
Stamford, Connecticut 
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Boardmaster Visual Contro] 


ooo. 
joo 
Nedt ber 


=x se Sei eds ae soc agae 


epee smnsad as aw & 
JRensea: TA MRROSOEG 


vx Gives Graphic Picture of Your Opera. 
tions — Spotlighted by Color 

vy Facts at a glance — Saves Time, Saves 
Money, Prevents Errors 

vx Simple to operate — Type or Write on 
Cards, Snap in Grooves 

yx Ideal for a Traffic, Inventory, 
Scheduling, Sales, Et 

yx Made of Metal. Cusenet and Attractive, 
Over 350,000 in Use 


Complete price $4950 including cards 


FREE Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street « New York 36, N. Y. 
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re 
MAGNA-EYE 


for 


Weight Gauges 


aad 














Vernier Calipers 


MAGNIFIES the “hard te read” vernier scales 
calipers and height gages. No more eye strain, gues 
work or hit or miss setting and 
finest quality optical glass, ly designed 
ground for the purpose with cienent optical skill 
4X magnification. shows lines true and correct. In 
daily use in plants of Westinghouse, General Elec- 
tric, General Motors, Chrysler, Packard, Ford, 
Boeing Aircraft, Bendix Aviation and many othen 
engaged in defense work. 
in 3 sizes to fit Starrett, Brown & Sharpe, 

Lufkin Tools, and others of similar design. 8 Ne. 
100 for 6” Vernier Calipers; S No. 200 for a | 
Height Gages, also 10”-18"-24” Vernier Calipers; § 
No 300 for most popular type 18” and 24” Height 
Gages and for 36”-48" 60” and 72 Calipers. 

For Complete Information —, Phone or Wire 

STEB 


COMPANY 
215-221 28th Ave. North Minneapolis 11, Mim. 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
0.D. 3/32” to 13/64” 
Lengths 14” to 
.0002 Tolerance on I.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 
14702 East Arrow Hwy., Baldwin Park, 
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» BEDFORD GEAR’S “adjustable” 
CHUCK JAWS...CUT SOFT-JAW 
EXPENSE... REDUCES SET-UP 
TIME... ELIMINATES SOFT-JAW 
BORING ON REPEAT RUNS! 


New Type 
TOP-JAW 


PAD TYPE Patented Pointed or 


Rectangular. 


BEDFORD'S combination of Top-Jaw and Sub-Jaw, when 
positioned on chuck, have all the rigidity of solid jaw. 
Sub-Jaw adjusting feature made permanent when binding 
screws are tightened. 

This combination adaptable to most power and scroll 
chucks . . . Will also fit chucks with receding jaws. 

Top-Jaws can be shaped in tool room, or bored at 
production machine. Hardened jaws are now made prac- 
tical for all jobs. Contact your dealer, or write: 


Write for 
FREE 











METHODS 


UNIPUNCH METHOD uses a 
wide range of standard inter-change- 
able units and parts to lower pro- 
duction costs permitting any.num- 


1 Above custom made, single-purpose ber of self-contained units'to be set 
conventional die for punching 6 holes 


costs apprextuately $825.00. up quickly outside the press, placed 


on press bed and produce finished 
parts with first stroke of press ram. 
The same group of units may be 
set up in unlimited patterns keep- 
ing the tooling investment in con- 
tinuous operation for greater sav- 
ings. Also a complete line of 
Unipunch Hydraulic Presses. 


2 Unipunch template set up of 6 units Write TODAY 


to punch the same six holes as the cus- 


_ tom die above costs only $271.36. for F re & E 


METHODS 


3 The same 6 Unipunch Units as shown 
in photo No. 2 punch 6 different diame- 


ter hol iY i 5 
bodies and 6 die buttons which seauee =: PRODUCTS CORPORATION 
cost = the second part to only 3804 HIGHLAND AVENUE 


— NIAGARA FALLS, N. Y. 


CIRCLE INFORM-A-GRAM KEY NO. :273 





127 


“aRCIWin © 


Double Notched Pipe and Tubing 
with Sack Downstroke 


of Punch Press! 





ai r 3 PATENTED 
SAVING both time and cost, it gives you perfect T-joints— 
instantly ready for welding or brazing without deforma- 
tion or finishing! Twin-acting punch shears clean, from inside 
out, leaving two matching notches (in perfect 180° align- 
ment) with every downstroke of the punch press. Quickly 
interchangeable dies and punches accommodate pipe and 
tubing from 2” to 2%” O.D.; special 
Ask for units, up to 3” O.D. 
twin-notched Special Arc-Twins for double notching 
sample of stainless steel or monel metal and units 
pipe or tubing. built to your specifications can also be 
furnished. 


TOOL AND DIE CORPORATION 
1813 NORTH 32nd AVENUE, STONE PARK, ILL. 
eeeeeeceaoeaoeoeoeooe eee eee ee ee 8eee@ 
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LITTELL Siyle"M” 


The “Install- 
it-Yourself” 
Roll Feed 
That Makes 
Medium Duty 
Presses Up to 
5 Times More 
Productive! 





Install the Style ''M” yourself. Three steps. 
1. Cut and thread the connecting rod. 
2. Bore and install the disc hub. 
3. Fabricate and mount lifter bracket. 
Simple instructions in Bulletin 702 furnished with your order 
make installation easy. 5 sizes. Maximum stock widths, 4” to 
12”. Left to right feed. Feed lengths, 0-2” through 0-4%” with 
plain gears, and 0-4%” through 0-84” with compound gears. 
Engineered feeds with all parts complete are delivered in 4 weeks, 
Write for Catalog “A” 


4197 N. Ravenswood Ave., Chicago 13, Ill. 
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CUMULATIVE EDITORIAL INDEX 
FOR 1959 ISSUES 


The number of subjects in which T&P’s editors pre- 
sent material in just a few issues adds up very rapid- 
ly. Most articles are of lasting interest and have 
future reference value in solving tooling and pro- 


duction problems. 


This cumulative index will build up progressively 
during each calendar year. Each issue will carry a 
cumulative index of material contained in all pre- 
vious issues of the same year, with each January 
issue carrying the complete index of the twelve 
issues of the previous year. 

We suggest you see to it that your copies of T&P 
are retained for future reference so you can get the 
full benefit of this new, unique and useful index. 


The Publisher 


SUBJECT INDEX 


Air Power 
Air cylinders, integral construction, 
advantages of, Jan. p. 51 (3 pp) 
Assembly 
Automatic parts feeding for, March, 
p. 47 (3 pp) 
Automation 
~— benefits of, Apr., 


sma Pet shop, for, 
(1% pp) 


Carbide 

Electrolytic grinding of, with ver- 
tical machine, Feb. p. 48 (.45 pp) 

Insert-type tooling cuts costs, Feb 
p. 47 (.45 pp) 

Spindle, construction of, Feb. p. 
124 (1.6 pp) 

Toolholder, universal - * aioe 
for, Feb. p. 46 (.45 p 

Tool housekeeping, foo” 4 45 (2.65 


p 37 


Jan. p. 39 


, @lectrolytic grinding of, 
Feb. p. 42 (1.39 pp) 
Tools, electrolytic grinding of, Feb 
p. 43 (1.61 pp) 
bas 7 evaluation of, Feb. p. 37 
4.5 pp) 


Cote 
Malleable iron, advantages and de- 
sign of, Apr., p. 44 (2.51 pp) 
Chucking 
Electrostatic, Apr., 
Gonging 
Air, .. profiling machine, March, 
p. 66 (.6 p) 
Control 
Electronic tracer 
chining time, Feb. p. 51 


p. 40 (.61 p) 


drive cuts ma- 
(2 pp) 


Magnetic tape, die sinking costs 
reduced by, Jan. p. 58 (1 

Proximity wig poe drills, 
Feb. p. 61 (.7 p 

Ta om roe ee by, Jan. 
p 

Tape, ia “ion lot shop automa- 
tion, Jan. p. 39 (1% pp) 

Tape, with tool changing, March, 
p. 50 (1 p) 


Cost Cutting 
Carbide inserts, change in, Feb. p 
(.45 pp) 


Oriieg ok: comttond for, 
, Pp. 49 (1.91 pp) 
Effective fac there for, 
(2 pp) 
Magnetic = controlled die sink- 
ing, by, Jan. p. 58 (1 pb) 
eer } dies, for, March, p. 65 


p) 
ma. ‘ls electrolytic vs con- 
ventional, by, Feb. p. 42 (1.39 
pp) 
Cutting Tools 
Carbide, electrolytic grinding of, at 
Thompson amo Wooldridge, 
Feb 42 (1.39 pp) 
Carbide, electrolytic omany of, ‘4 
Timken Roller Bearing, 
43 (1.61 pp) 
Carbide, electrolytic grinding of, 
with vertical grinder, Feb. p. 48 


(.45 pp 
Carbide, 
47 (.4 


Apr., p. 


) 
inserts cut costs, Feb. p. 


pp 
Carbide, tool housekeeping, Feb. p. 
45 (2.65 pp) 
Carbide, universal positionin 
holder for, Feb. p. 46 (.4! 


-_ 





~ Buy safe “SHUR-GRIP” drop forged HANDLES. 


Designed to hold 3 to 6 Ib. lead hammer 


sive. 
Write for circular and prices 


COOK’S LEAD HAMMER SERVICE 
68 Massasoit Ave., East Providence 14, R. I. 
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Deep hole drills, oy a 


es protect, Feb. Pp. 
Evaluation of, Feb. p. oy (4 Op) 


Cylinders 
Air, integral construction, advan- 
tages of, Jan. p. 5) (3 pp) 
Diamonds 
X-ray orientation of, Apr., 
(2 pp) 


p. 56 


Dies 
Mechanized unloading of, Feb. p. 
49 (2 pp) 


Steel rule, building of, March, p. 
65 (1.4 pp) 


Drilling 
Deep hole drills, proxienity nies 
protect, Feb. p. 61 (.7 
Ganged drill presses cut ah, Apr., 
p. 49 (1.91 pp 
New production techniques, Feb. p. 
55 (4 pp) 
Economics, Industrial 
Depreciation an element in_invest- 
ment decisions, Feb. p. 11 (2.5 
pp) 
Education : 
Scientific, Basics vs 
March, p. 45 (1 p) 
Electrolytic Grinding 
Carbide tools, of, at Timken Roller 
Bearing, Feb. p. 43 (1.61 pp) 
Carbide tools, of, at Thompson 


Gadgetry, 


Ramo Wooldridge, Feb. p. 42 
(1.39 pp) 
Fixturing 
Low cost, for power saws, Apr., p 
41 (2.66 pp). : 
Vacuum, for thin castings, Apr., p 
47 (1 p) 


Furnaces , ; ’ 
Heat Seating, trends in design of, 
March, p. (4 pp) 
Gages 
Accuracy and control of, for cur- 
rent needs, Apr., p (1.5 pp) 
Systematic control of, Jan. p. 41 
(4 pp) 


Gears 
Optical inspection system for, Jan. 
p. 60 (1 p) 


Grinding and Finishing 
Electrolytic, of carbide tools, at 
Meri k _— Wooldridge, Feb. 
p. 42 (1 pp) 
Electrolytic, of carbide tools, at 
Timken “> Bearing, Feb. p. 
43 (1.6) 

Electrolytic, — tools, with vertical 
machine, Feb. p. 48 (.45 pp) 
Wheels, tests for hardness of, 
March, p. 63 (1.94 pp) 

X-ray orientation of diamond tru- 
ing tools for, Apr., p. 56 (2 pp) 
Heat Treating 
Furnaces and equipment, treads in 
design of, March, p. 53 (4 pp) 


Honeycomb 
Alply Sandwich, Anybody? Feb. p. 
35 (1 pp) 
Inspection 
Cams, semi-automatic setup for, 
Apr., p. 46 (.49 p) 


Gears, optical system for, Jan. p. 
& (1 p) 


Machine Tools 
European production of, Jan. p. 7 

(134 pp) 
Grinder, non-vibratin 
for, Jan. p. 45 (2 


Machining 
Drilling, new production techniques, 


Feb. p. 55 (4 pp 
a oes tracer drive, for, Feb. p. 


foundation 
pp) 


Fish ile. causes of ne spots 
in, March, p. 57 (3 

Tape-controlled, with biaiite 
tool changer, March, p. 50 (1 p) 


Management 
Depreciation, an element in vent 
i decision, Feb. p. 1 (25 
atetie development _ prerequi- 
sites, March, p. 6 (1.25 pp) 


Materials 
Ally oe Anybody? Feb, p. 


pp) 
Malleable iron, advantages f. fer 
castings, Apr., p. 44 (2.51 
Milling 
me conventional, p. 39 
Finish, none spots, causes of, March, 
p. 57 (3 pp) 


Parts Feeding ’ 
Automatic, for switch assembly, 
March, p. 47 (3 pp) 


Patents 
Importance of ae iy x 
inventions, Apr 
Patent talk vs 
March, p. 51 ( 


Personnel 
a goldbrickers, Jan. p. 37 
(1 p) 


Apr., 


English tennis 


Plants 
Allen we ond 
122 


Plastics 


Tooling, report = current uses, 
Jan. p. 48 (2 pp 


Cnty ae ; 4 
imensional, gaging and measuri 
for, Apr., p. 6 i 5 pp) ” 
Systematic gage control for, Jan. 
p. 41 (4 pp) 
Sawing 
Power, simple fixturing for, Apr., 
p. 4] (2.66 pp) 


tour of, Feb. p. 


Spindles 
Carbide, construction of, Feb. p. 
124 (1.6 pp) 
Stamping 
Blanking presses, high-speed, March. 
p. 52 (.6 p) 
pithimens ¢ stainless steel trim, 
Feb. p. pp) 
Surfaces 
Machined, hard or in, causes of, 
March, p. 57 (3 pp) 
Swaging 
Valve housing Wi application 
of, Jan. p. 50 ( 
Systems ; 
Gage control for quality control, 
Jan. p. 41 (4 pp) 


Tape Control 
—— welding by, Jan. p. 54 
( ) 


p 
Machine tool, computer-less equip- 
ment for, Apr., p. 48 p) 
Small lot shop automation, for, Jan. 
p. 39 (1% pp) 


Tapping 
Trouble shooter’s guide for, March, 
p. 61 (1.7 pp) 
Testing 
Grinding wt wheel i a for, March, 
p 


Tooling 
ty report on current uses for, 
Jan. p. 48 (2 pp) 
Training 


Executive, prerequisites for devel- 
opment of, March, p. 6 (1.25 pp) 


Turning 
Micrometer controlled lathe center, 
Apr., p. 60 (1.54 pp) 
Welding 
Automatic, 
p. 54 (1 Pp 
Automatic, fixturing for, March, p. 
8 pp) 


a tape control, Jan. 


Wheels 
Grinding, 
March, p. 63 ( 


tests for hardness of, 
1.94 pp) 





~ REVERSIBLE GAGES 
PLAIN PLUG 
SIZE CONTROL CO. 


2500 W. WASHINGTON BOULEVARD 


Chicago 


MOnroe 6-6710 
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SIZES ADDED DAILY . 
aad INQUIRE 





LISTED HEREIN — 


IF NOT 





WHY WAIT 


SAVE THIS AD FOR FUTURE REQUIREMENTS—DEALER INQUIRIES INVITED 












































1 5 i 
werent. 4 "FIELD w NOT GO 
a DELIVERY FROM STOCK 
pe SPECIALRi ht & Leff Hand High SpeedT 
< ght & Leff Hand High Speed Taps-Dies & Thread Plug Gages 
ZE THREADS PER INCH SIZE THREADS PER INCH SIZE THREADS PER INCH SIZE TH 
po 120 32 20-22-26 36-27-28-30-32 3s2 WONT 11/2 7-8-9-10-13-14-1618-20- 
aii 900 120 / - -32- 21/32 10- 11-18-20-24-27-32-40 24- 28. 32-40 
eee lan ee Wie ype LINe ata 
-72- \- -27-28-30-32-36- i 16 -18- " 
48-56-60-64-80-90 15/64 30-22-24-28-36-40 23/32 —-11-12-16-18-20-27-32-36-40 é £8.10 veins ns apie 
ssambly, 2 48-52-54-56-60-72-80 1/4 10-12-14-16-18-22-23-24- 47/64 10-12-16-18-20 1-5/8 :- Sis-6-8- 10-11 4-12-13- 

; 36-40-60-64-72-80 25-26-27-30-32-36-38-40- | 3/4 8-9-11-12-14-15-18-20-22- 16-18-20-24-28-32-40 

4 30-32-38-42-44-56-60-64- 48-50-56-60-64-72-80 24-26-27-28-32-36-40 1-11/16 &. so. 12-14-16-18-20-24-32 
i 72-80-90 17/64 12-18-20-24-27-28-32 49/64 10-16-18-20 1-23/32 5-8-12-16-18-20 
oes < 5 22-27-30-32-36-38-42-48- |.277 40 25/32 10-12-16 -18-20-24-27-32-40 | 1-3/4  §-6-8-10-12-13-14-16-18-20- 
renee 50-56-60-64-72-80 9/32 «16-18 -20-24-26-27-28-32- 800 16 2428-32-40 

6 24-28-30-36-38-42-44-48- 36-40-46 13/16 8-10-12-14-16-18-20-24-27- }1.767 1 
36-60-64 77-0 9-40-08-64 |300 28 a tee aEe Oc 
1 3 . i 1-13/16 8-10-12-14-16- 24 
Pp. 37 8 24.26-28-30-38-40-44-48- |5/16  12-14-16-20-22-26-27-28- 55/64 6-12 ae $B 10-12-14 16-18 20-24. 
56-60-64-72-80 30-32-36-40-48-50-56-64 27/32 9-10-18-20-24-27-32-40-48 32 

9 24-28-30-32-36-40 ne oo oo 26-21-28 ry 14 1-29/32 12-16-18-20-32 
Feb. 10 18-20-22-26-28-30-36-40- -18-20-22-24-26-27-28- 18 8-10-11-12-13-16-18-20-24- ]1-15/16 8-10-12-14-16-18-20-24-32 

48-56-60-64-72-80 32-36-40 26-27-28-32-36-40 442-6-8-10-12-14-16-18-20- 

" 20- 22- 2- 28- 30-32- ™ 23/64 16-24 29/32 9-12-14-20-24-27-28-32 aer 24-28-32 

' -9-10-12-14-16-18-20-24- - 0-12-14-16-18-20-24- 
to fo RERREE OT SP Ruma [ON Rate [a Bees 

14 14-16-18-26-28-30-32-36-40 30-32-36-40-44-48-56-64 31/32 9-12-16-18-20-24-28-32 2-1/4 415-8- 10-12-14-16-18-20-24 

15 18-20-24-28-32 25/64 14-16-18-20-24-27 ' 5-9-10-11-12-16-18-20-24- 1 2-5/16 8-10-12-14-16-18-20-24 
>asuring 16 16- 18- -20-22-24-28-32-36 402 24 26-27-28-30-32-36-40-48 2-3/8  4-8-10-12-14-16-18-20-32 

17 1-1/32 8-12-14-16-18-20 2-7/16 8-10-12-14-16-18-20 

/ -14-16-18-. -27-32- 
or, Jan 18 16.18-20-24-32-40 13/32 12-14-16-18-20-24-27-32-40 | 1 5 16, 12.14-16-18-20 2-1/2 4-6-8-10-12-14-16-18-20 

19 18-20 27/64 —14-20-24-28-32-36 1-4/16 2-9/16 8-10-12-14-16-18-20 

20 14-16-18-20-24-32 1/6 —-10-12-16-18-22-24-26-27- “V/ \ 2 “2 "+ aeleataataeaal 2-5/8  4-8-10-12-14-16-20 
, Apr., 2 16-18-20-24 28-30-32-36-40-48-56 aged 2-11/16 8-10-12-14-16-18-20 

a eat ie 29/64 12-14-16-20 1-3/32 7-8-9-12-14-16-18-20-32 2-3/4 4-8-10-12-14-16-18-20-32 
e 2B 14.16.20 15/32 12-14-20-24-27-28-32-36-40 1-1/8 + lca 2-7/8  4-8-10-12-14-16-18-20-24- 
eb. p 30 14-16-20 1/2 10-11-12-14-16-18-22-24- 

V6 56-60-64-72 26-27-28-30-32-36-40-44- 1-5/32 7-8-9-12-14-16-18-20-24-32 | 2-15/16 8-10-12-14-16-18-20-32 
wal 5/64 56-60-64-72 48-56 1-11/64 18 3 345-4-8-10-12-14-16-18-20 
, 3/32 = 32-36-38 -48-50-56-60-64 33/64 12-13-20-24 1-3/16 7-8-10-12-14-16-18-20-24- [3-1/8  4-8-10-12-14-16-20 

107 2 
el trim, 1/64  36-40-42-44-48-50-56 17/32 10-12-13-14-16-18-20-24- 32-40 3-3/16 4-8-10-12-14-16-20 

V8 30-32-36-38-40-48-56-60-80 27-28-32-40 1-1/4 a = 4-16-18-20-24-27-28- |3-1/4  4-8-10-11-12-14-16-18-20 
ses of, 6 30-32-38-40 ae 6S ee ee eee EO foo 

148 38 28-30-32-36-40-48 24-27-28-32-40-48 3-1/2 4-8-10-12-16 

5/32 24-26-28-30-32-36-38-40-50 37/64 10-12-18-20-27 1-3/8 5-8-10-14-16-18-20-24-32-40 3-3/4 4-8-10-12-16 Many more 
lication 11/64 24-26-30-32-36-38-40 4 4-8-10-12-16 sizes in 

3/16 — 12-18-20-22-24-26-27-28- 19/32: 12-18-20-24-28-32-36-40 1-13/32  12-16-18-20 ‘ stock =p 

30-32-36-40-48-56-64-72 5/8 9-10-12-13-14-16-20-24-26- ]1-7/16 6-8-10-12-14-16-18-20-24- | 4-1/8  4-8-10-12-16] tq &* dia. 
pee 198 27-28-30-32-36-40-56 27-28-32-40 4-1/4 4-8-10-12-16 
LEFT HAND nic. (USS)—N.F. (SAE) SIZES 'OVERSIZE’ ad "UNDERSIZE’ TAPS 
54 SEE ABOVE SECTION FOR MORE SIZES a 
Pp. SIZE THREADS) SIZE THREADS;SIZE THREADS SIZE THREADS 
a’ 0 80 8 32-36 7/16 14-20 -12-1 RIGHT AND LEFT HAND N.C. AND N.F. SIZES 
equip 1 64-72 10 24-32 1/2 13-20 1-1/8 7-12 i 
ae } Seats os las wi ee aw MACHINE SCREW #2 to #5 Plus or Minus —.003, .005, .010 
, Jan. 3 48-56 ‘1 14, 20-24 5/8 11-18 1-5/16 6-12 MACHINE SCREW #6 to #14 Plus or Minus .002, .003, .005 
-40- . 11/16 11-16 1-3/8 6-12 FRACTIONAL 1/4” to 1-1/2” Plus or Minus —.003, .005, . 

5 44 15/16 18-24 3/4 10-16 1-7/16 6-12 a 015 same on 

March, 6 32-40__(:1:3/8 16-24 7/8 9-14 1-1/2 6-12 as ae WV 
~_ ee. UNLISTED Pi f 
ere teers Ri ht H d “Dj ” 7 Lefthand Pipe Taps 
March, Right Hand—Unlisted ‘Pulley’ ig an ipe laps Ta d Straight 
> ‘ “NPT! “NPS” — | EX. LENGTHS per ane stralg 

Right & Left Hand—Unlisted And E Extra Length Taps Taper"NPT” | Size Thread] npt & Size Thread, Size Thread 

: P H : Size reads | Size Threads Size Thread} 1/16 27 oompere 
es for, ‘Gun’ or Spiral Pointed Taps |37%¢_49 NO a8 NF| 3/8 oe NFline 27 {1 @ |. NPS wie 27 114% 

Size Threads 4 Size Threads |5 40 NC, 44. NFI 7/16 20 NF} 1/4 27 | 1-1/4 1144] Size Thread | 1/8 27 | 1-1/4 114% 

0 80 NF 6  32NC, 40 NFI1/2 20 NF 1-1/2) 1148] 1/16 27 1/4 18 |1-1/2 11% 
devel- 1 56 NS 7/8  9NC,14NFI8 = 32 NC, 36 NF| 9/16 12NC] 2-1/2 8 /2 1144] 1/8 = 27 Py en ae TT 
25 pp) 2 56NC,64NF]1 8NC,12-14NFI10 24 NC, 32 NF] 9/16 18 NF] 3 8 |2-1/2 8 | 1/4 18 "2 

9/16 2 NC, 18 NFI 1-1/8 7NC,12NFly2 24 NC, 28 NFI 2/8 18 NF} 3.1/2 g |3 8 | 3/8 18 W/2 14 72-1/2 8 

5/8 11 NC,18NFJ1-1/4 7 NC, 12 Ni ’ 3/4 16NF 3-3/2 8 112 14 3/4 14 43 8 
center TG 1 NS, 16 NS| 1-3/8 6 NC, 12 NF|!/4 28 NFI Also Larger 4 8 14 8 | 3/4 14 

3/4 10NC, 16 NFI 1-1/2 6 NC, 12 NFI5/16 24.NFl Sizes NCGNFI Also British Also British ' 1 1114 | Also British |! Also British 

















SPECIAL REAMERS 
Bee The Largest Stock of ACME ds IN’ STOCK Immediate Delivery 


Special and Standard 
H.S.S.S. Machine Reamers 


Taps, Dies, Plug Gages Decimal, Fractional, Letter, 
and Wire Gauge Sizes 
Prices On Application 


—SSsSaaaSsSSSsSsssa 


=_— 


SPECIAL—Right Hand High Speed 
“EXTRA LENGTH DRILLS” 
‘In Stock for Immediate Delivery 


FIELD TOOL SUPPLY CO. 








IF NOT IN STOCK—7 to 10 DAYS DELIVERY—When 
ordering or requesting quotations, kindly furnish follow- 
ing information: 

(a) Kind of material being machined. 

(b) Depth of hole, through or bottom. 

(c) Tap to be used horizontally or vertically. 

(d) Will tap turn, or is piece expected to be turned. 

(e) Is tapping job expected to be done in one pass. 

(f) pes tap be backed out of hole, or machine " stopped for release 








SPECIAL RING GAGES 
IF NOT IN STOCK 
2 WEEKS DELIVERY 


— desired with blue print. 


DELIVERY! QUALITY! PRICE! 


You always get more for your money at. . . 


CIRCLE INFORM-A-GRAM KEY NO. 129 
SE 








of t 
(g) If pn submit thread length, and overall length of tap 











Industrial Cutting Tools 


31 S$. DES PLAINES ST., CHICAGO 6, ILL 
All Phones: Financial 6-1195 
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NEW 5” Hinged 


Sine Plate 


features 
§4’’x 614” 
WORKING 
SURFACE 


with 3 T Slots 


Positive locking 
, rovides rigid 
$195.00 with oak case tg frr tnt 
machining operations. .2000"' recess in base 
makes small angle set-ups easy. Precision ground 
base and body 







and hardened —| Cent. | ——s«| Price W/- 
rolls insure ac- _No. | Dist. | Width | Case 

curacy. Hea.y 1805; 5” | 3” |$109.50_ 
end and side 1806 5” 6%" | 195.00_ 
plates. A pre- 4810! 10” | 5” | 265.00 


cision tool at ————¢ 6.6. St. Paul 
Low COST. .0.B. St. Pau 
Choose your sine bar or sine plate from 
the complete Bald Eagle line erty at 
$21.75. Order from your dealer or direct 


Badd Eagle’ Cong. 


256 Cedar Street, St. Paul 7, Minnesota 








CIRCLE INFORM-A-GRAM KEY NO. 1311 


FASTER READING 
DIAI CAtIDER 









@ Newly designed for faster, ac- 
ait a curate measurement. @ Engraved 
gaduations simplify reading. @ Knife jaws permit 
inside measurements, outside and depth measure- 
ments—can be locked in position. @ All operating 
components are comp'etely enclosed. @ Precision 
built from stainless steel and brass. @ 6” at 
$39.00, 8” at $42.00. Write for Free Litesature. 
Dealer Inquiries are Invited. 
TITAN TOOL SUPPLY CO. 
Box L, 1419 Hertel Avenue Buffalo 16, N. Y. 











CIRCLE INFORM-A-GRAM KEY NO. 1312 











PRECISION HOLE FINISHING 


WITH FLOATING CUTTER 
“FINISHING BARS” 


P.O.BOX 990 BEVERLY HILLS, CALIF. 








CIRCLE INFORM-A-GRAM KEY NO. 1313 








BOOKS 

A complete line of tech- 
nical books are available. 
Detailed description of 
these books are given in 
the Huebner Publications, 
Inc. ads on pages 80-132 of 
this issue. Shipment can be 
made immediately upon re- 
ceipt of your order. 
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ECE 
For the best, buy } 


DETROIT 


Testing Machines 


BRINELL 


hardness testing machines 
in many standard models. 
Special models too. 


















QQ Ori iN hn 





Mili 
Uldlddddiiiyyys 


Wd 
UM a 


nme 


TENSILE 


testing machines, 

in portable style 
(below), and up to 
20,000 Ib. capacity, 
as standards. 












DUCTILITY 


testers for sheet metal 
are hydraulically powered, 
have 3/16-inch capacity. 


SNLQQOQOQWWW Ww  w CF 


SN 





write today for 
more information 





4 
4 


9386 Grinnell Avenue, Detroit 13, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1314 








HEAVY DUTY 
PUNCH PRESSES 


Powerful 
Dependable and Economical 
Fully Guaranteed 





|Model BT-12 
12 Ton 


fob 
Hundreds of different 
Moderate Model Combinations 
in price 1 to 12 ton Capacities 


See your Supply Dealer or 
write for catalog giving com- 
plete information, specifica- 
tions and prices on our line 
of Heavy Duty Punch Presses. 


Thousands in use the World over 








Clinton, Mo. 


ALVA ALLEN INDUSTRIES Dept. TP 
CIRCLE INFORM-A-GRAM KEY NO. 1315 





’ Mahr SO Millionths Reading 
SELF-CENTERING 
BORE GAGES / 


Check bores for size, out-of- 
round and taper in any spot 
and to cny depth within range 
of instrument to an absolutely 
reliable accuracy of 


50 MILLIONTHS 
of an inch 





THIS HIGH PRECISION 
INSTRUMENT IS AN 
INEXPENSIVE, ACCURATE 
AND DEPENDABLE 
INTERNAL 
COMPARATOR 












@ apsustas.e 
eine & LIMIT 
ADJUSTMENT HANDS 
od 
es = 

RANGE .060" TO .160" 

a ——— 


Complete in Hardwood Case 


RANGE 10°70 200° ee 
PRICE _.$110.00 


Complete in Hardwood Case | 
OTHER SIZES UP TO 10” 
MEASURING HEADS ARE 
TPT VI hide Mahl i a HARDCHROME PLATED 
— FOR MAXIMUM WEAR 

















iF NOT AVAILABLE AT YOUR FAVORITE SUPPLY HOUSE — 











WRITE TO US FOR ILLUSTRATED FOLDER. HEADQUARTERS FOR 
-MAHR GAGE CO._ INC. iecctir 





274-TO Lafayette St. © New York 12, N.Y. |_AND FINE ToOLs 











CIRCLE INFORM-A-GRAM KEY NO. 132] 





A DICTIONARY 
OF METALLURGY 


by A. D. Merriman 
G.C., 0.B.E., M.A., D.Sc., C.1. Mech. E., 
F.R.S.E. 





——— 


400 ‘PAGES 
$25.00 Profusely Illustrated 


Just published February 16, 1959. Prepared by Dr. Mer- 
riman, Secretary of the Institution of Metallurgy, Great 
Britain, this is the most comprehensive work of its kind 
ever to appear in print. 


The Dictionary of Metallurgy provides: 
® 7,000 definitions 
® 283 illustrations 


® 236 tables—including those constants invaluable for 
reference purposes 


® An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 
Froperties of Metals. 
HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send ........ copies of “A DICTIONARY OF METALLURGY” 
at $25.00 each postpaid. (Ten day examination allowed; returnable 
for full credit or refund if returned in saleable condition.) 


Open account shipments to rated companies. Otherwise, payment with 
order, please. No C.O.D.’s. -Ohio customers add 3% sales tax. 




















TOOLING & PRODUCTION 


FOR FASTER 
TOOLING, STYLING 
AND PATTERN MAKING 











OFFERS YOU NEW : 
LIGHTWEIGHT y. 


MAGNESIUM & ALUMINUM 





PRECISION INSPECTION EQUIPMENT 


pub. No. 823 ~«Cf.«CSs«U Cling 


@ Universal Right Angle Irons 

@ Pattern Makers Angle Plates 

@ Straight Edges ©@ Parallel Straight Edges 
@ Height Blocks @ Tooling Angles 

@ Magnesium Scribers 


Here’s all the stability and accuracy of fine 
precision equipment in an extremely light- 
weight, portable form. 25 to 40% the weight 
of semi-steel units. Easy to handle . . . easy 
to carry ... easy to position. Write for 
catalogs describing this new addition to the 
Challenge line or see your local Industrial 


Pub. No. 82 ~~, Distributor for full details. SE-115 


THE CHALLENGE MACHINERY CO., GRAND HAVEN, MICH. 
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3 SHORTCUTS fo more 


: efficient tapping! 


in quill and You can cut waste, inefficiency, and 
cover clamping | costs when you use Procunier Tapping 
models. Heads. You don’t need a slide rule to 
figure out how! “On the job” produc- 
tion results speak for themselves: 
Fewer broken taps, less spoiled pieces, 
more speed, controlled accuracy, mini- 
mum rejects and down time, less opera- 
tor fatigue. It all adds up to better 
and more production at less cost per 
tapped part. 

Procunier heads are scientifically de- 
signed to give you the features you 
want and need in your tapping opera- 
tions. They offer maximum built-in 
ruggedness, speed and precision! If 
5 . tapping costs are getting you down, 
: find out how Procunier can lift you 
back on the profit track! Send for 


FREE 
BROCHURES 


giving details and 
specifications on 
the complete line. 
Reveal amazin 
New Push lead Screw . 7 


Button I Tapper production rec- 
ords—write to: 


Procunier 


SAFETY CHUCK CO. 12-14 S. Clinton St., Dept. 5 
Chicago 6, III. 
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Tap King for 
accurate large hole 
apping 




















PREFERRED... 
FOR PRECISION... 


AND PRODUCING PRGFITS 
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The quality and quantity of the work you turn out 
depends to a great degree on your holding tools. When 
speed and accuracy in production are important, 
leading manufacturers always choose precision made 
Benco Collets and Pushers. 


Benco Collets and Pushers, in addition to working better 
and lasting longer cost no more than ordinary collets 
and pushers. Their quality and performance has 

been proven in use by a long list of satisfied customers. 


Benco products in standard sizes for popular 
machines are delivered immediately from stock. 
Write for catalog and price list, 


BENCO 


COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 
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HUEBNER PUBLICATIONS, INC. 
1975 Lee Rd., Cleveland 18, O. 


FORM 3579 REQUESTED 


. TES 
MATERIAL FROM 
AL HEAT BUILD-UP 
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FOR A COMPLETE LINE 
OF DRILL JIG BUSHINGS 
FOR 








